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Commodore VIC-20 

A fully-fledged, fully expandible, computer with large typewriter- 
style keyboard, programmable function keys, PET compatible. 
Gives 24 colours and sound, {to the degree that it can be used to 
compose music). High resolution graphics module available as 
extra. Speaks BASIC. Easy-to-use. even for beginners. New 
VIC-20 material is available and more is on the way. Supplied 
with easy-to-read, easy-to-use manual, suitable for beginners 
and children. Programs can be stored on optional VIC lape 
recorder. Commodore approved supplier. 

Texas Instruments TI-99/4 
(PAL colour TV compatible) 

Usable literally within minUes of unpacking. Anyone can use it 
without previous computer exporience or programming 
knowledge. Powerful 16K. BASIC language. Special features 
high resolution graphics let you create animaled displays, 
charts, graphs; buiit-in music synthesizer allows you io build 
notes and chords; equation calculator for maths solutions. 
Designed for home nnanagement, educational and 
entertainment use. Large amount of educattonal software 
available on modules lor youngslers. Programs can also be 
stored using good quality tape recorefer Texas Instruments 
approved supplier. 



Trust the unigoe Can^ito 
SiQennariGet to be first with 
the nnigne new personal 


computers. 


Four new-technology computers bring you colour, sound, high 
resolution graphics. All with plug-in program modules. All at 
unique Computer Supermarket prices. 



Atari 400 

Brings the family music, art. education, cnieriainmenl. A general 
purpose personal computer that’s easy to operate and offers 16 
colours. eacli with 8 intensities: high resolution graphics: 4 
sound synthesizers; 57 key alphanumeric keyboard with upper/ 
lower case, inverse video, full screen editing, four-way cursor 
control, 29 graphics keys. Programming languages: BASIC, 
ASSEMBLER. PILOT. Programs can be stored on optional Atari 
tape recorder. Atari approved supplier. 


Atari 800 

Top-ol-the-line personal computer, Advanced peripheral 
components, comprehensive software library. Modular design 
precludes obsolescence. 16 colours {8 intensities), 4 sound 
synthesizers; 57 keys with upper/lower case, inverse video,, full 
screen editing, four-way cursor control, 29 graphics keys, 
Progf'amming languages: BASIC, EXTENDED BASIC, 
ASSEMBLER, PiLOT, PASCAL. Programs can be stored on 
optional Atari tape recorder. Atari approved supplier. 


To Computer Supermarket Ltd. Douglas House. 
Queens Square, Corby, Northanls. 

Please send me 

□ Commodore VIC-20 at Cl 92.50 

□ Texas Instruments TI-99/4 al £302.50 

□ Atari 400 at £348.50 

□ Atari 800 at £648.50 

D Hardware/Software list 

□ Atari tape recorder at £45 inc. VAT, p&p 

□ VIC tape recorder at £40 inc. VAT, p&p 


I enclose my cheque for £ _ 


Or debit my Access/Barclaycard/Diners Card No. 


C3 A 


Signature- 
Name__ 


Address - 


■ (BLOCK CAPITALS PLEASE) 


EC 


THESE EXCITING NEW PERSONAL 
COMPUTERS CONNECT TO VIRTUALLY 
ANY COLOUR OR MONO TV. Full range of 
peripherals will be available for each computer. 
All units are complete and ready to use. 13 amp 
plug fitted. Thorn colour TV’s can be supplied 
for use with these computers. Details on 
application. 

Prices include VAT- P&p & insurance £3*50 

Your remittance should be made payable to Computer Supermarket 
Ltd', and shall remain your money until the goods have been 
despatched to you at the address specified. All goods offered are 
subject Io Computer Supermarket conditions of sale, copies available 
on request. Registered in England No. 2646589. 

PRESTet SERVICE Prestcl subscribers can obtain lurlhei details 
on these computers - and place orders lor them - through the Preslel 
'service. PRESTEL No. 400400 


^ « 




COMPUTER SUPERMARKET LTD, DOUGLAS HOUSE. QUEENS SQUARE. CORBY, NORTHANTS. TELEPHONE 05366 61587/8 AND 62571 











































Step by step with the 
computer system 
designed for 

tomorrow. ^^icrotanGS 


C7Q*00 

X» / w WAT Built 

£6919 


Kit 



Both XBUG and 


* 6502 Microprocessor 

* 2K Monitor TANBUG 

* Intelligent socket accepts keypad 
or full ASCII Keyboard 

* Chunky Graphics and Lower Case 
Options 

* Connects to unmodified B/W or 
Colour TV 

For the first time buyer or experienced 
user, Microtan 65 is a superb route into 
personal computing. It you are looking 
for a sophisticated machine with the 
capability of expansion into a 
professional system, then this is the 


computer for you. Step by step with 
the computer system designed for 
tomorrow. . . 

6502 Microprocessor 
Probably the most popular CPU 
(central processing unit) for personal 
computers, having a powerful 
instruction set and architecture. 

2K Monitor TANBUG 
The built-in ’mind' of the machine, 
TANBUG controls all system functions 
and gives comprehensive machine- 
code faciiities. Functions include:- set 
and clear breakpoints, single step 
through program, execute program, 
copy block of memory, modify memory 
locations and much more. 

Intelligent keyboard socket 
For absolute beginners we can supply 
an easy to use 20-way Hex keypad; for 
the more experienced user there is a 
full typewriter style ASCII keyboard. 
Either way, Microtan will work out 
exactly which type you are using and 
act appropriately. 

Chunky Graphics Options 
For drawing simple lines and graphs,, 
or for animated games. Chunky 
Graphics is a low cost answer. This set 
of chips plug into the Microtan board 


and allow graphics to be built up on 
the screen at a resolution of 64 rows 
by 64 columns. 

Lower Case Option 
To extend the character set to 128 
characters, allows for real descenders 
on lower case characters and a set of 
extra symbols and characters for 
simple graphics. 

Microtan Accessories 

20-way Hex keypad MRS 1 Basic power 
supply 

Aerial connector lead 

Full ASCII Keyboard 
MRS 2 Full system 
power supply 
Mini - motherboard 

Microtan is available 
ready-built or as a kit. 
We recommend that 
you should have some 
soldering experience 
before attempting the 
Microtan Kit, although 
if you do run into 
problems you can 
make use of our "Get 
you Going" service 
(telephone for details). 

TANEX 

* 7K Static Ram 

* 10K Microsoft Basic 

* 32 Rarallel I/O lines 

* 1 Serial I/O port 

* XBUG 

* Cassette Interface 

The first step in expanding your 
system. Tanex provides the extra 
facilities necessary for the serious 
programmer. Memory expansion: 

Tanex has provisions for up to 7K of 
static RAM and up to 14K of ERROM 
using 2716 or 2732 chips. 

XBUG and BASIC 

XBUG is a 2K extension to TANBUG 
that contains a mnemonic assembler 
and disassembler and cassette 
firmware running at 300 Baud CUTS, 
standard or high speed 2400 Baud 
Tangerine standard with 6 character 
filenames. Tangerine have taken out a 
full O.E.M. licence for Microsoft BASIC, 
the microcomputer industry standard, ’ 
this is a full feature implementation 
with interrupt and machine code 
handling, and a superb program editor. 


BASIC plug directly 

into Tanex and are 

supplied with comprehensive user 

manuals. 

Parallel I/O 

When fully expanded Tanex includes 
two V.I.A.s (Versatile Interface 
Adaptors) which implement the 
cassette interface and the parallel I/O 
ports. Software in TANBUG V2.3 
enables you to plug in and use a 
Centronics type printer. The two V.I.A.s 
also contain counter timers that can 
be used for a variety of applications 
enhanced by the use of the integral 
handshake facilities. 

Serial I/O 

Also on the expanded board is a serial 
I/O port that can be used to interface 
RS232 or 20Ma loop terminals or 
VDU's, again all controlled by TANBUG 
V2.3. 


cmxnnc 

Forehill Works, Ely, 

Cambs. CB7 4AE. 

TO TANGERINE COMPUTER SYSTEMS LTD., 
FOREHILL WORKS, ELY. CAMBS. CB74AE. 

PLEASE SEND ME: 

□ MICROTAN 65, READY BUILT £92,35 incl, VAT+P&P. 

□ MICROTAN 65 KIT £80.85 incl. VAT+ and P&P. 

□ TANEX (MIN CONFIG) KIT £50.95 incl. VAT and P&P, 

□ TANEX (MIN CONFIG] ASSEMBLED £62,45 incl. VAT and P&P, 

' □ EXPANDED TANEX KIT £104.66 incl, VAT and P&P. 

□ EXPANDED TANEX ASSEMBLED £116.16 incl. VAT and P&P. 

□ PLEASE SEND ME THE NEXT SIX ISSUES OFTANSOFTGAZEnE 
AT £15.00. 

I enclose my cheque for £ . ... 

or debit by Access/Barclaycard 

Signature.. 

Name . .• . 

Address .... 

(Block capitals please) ECM 3 
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In this Issue 


SUDE 

PROJECTOR INTERFACE 

An inexpensive way of storing static prophic images to 
supplement lectures, computer aided learning, training, 
advertising or soles promotions with j 
out the need of a human operator. J. O 

GENIE PROJECT 

This is a useful circuit which demonstrates 
on application for putting a toped o 

instruction into an EPROM. tuxJ 

V traumatic 

iVITZri^Jl X experiences Ian Sinclair 

encountered having decided to take 
the risk to expand a TRS 80 to 48K. 

COMPUTER AIDED 

PII7Q \r The first in our series of CAD programmes 
\ on a ZX81 with 16K and printer. Given a 
design of circuit and values it is simple to evaluate THE EXACT 
PERFORMANCE, BUT IT IS VIRTU ALLY IMPOSSIBLE to start from 
a desired characteristic & calculate the exact values f\ m 

of components to produce it-but a computer does help. £1 / 


MICRO-COMPUTER 

I A T * F depth look at the 

M mZ small computer market. Ovf 
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IN SEARCH OF 


F jr^ Designed to run on a UK 
\J V-/J— iF-/ ]Q1 ^jff^ monitor & 7K of 
Rom you'll be meeting strange things 
inhabiting the caves to stop 
you getting the treasure. 


36 


THE HOME 
COMPUTER AS A 
TEACHING AID 

One of the beauties of this 
programme is that the child 
does not need to be able to name the 
particular letter appearing on the screen, 
it’s a simple cose of shape QjD 
recognition. v50 

FOUR RAIL 
POWERSUPPLY 

A reasonably heavy duty unit that is 
fairly compact and should fit into 
the larger types of coses which 
con double up os a general /tfy 
purpose power supply. Hr/u 


AERO 

GENERATORS 

Generating electricity mechanically 
from the wind iswell known. Gyroscopic 
strain forces con be a problem involving 
high rectification costs which compare 
unfavourably with static 
generators. 

KIT REVIEW 

A step by step guide to building a 
logic probe making a useful piece of 
test equipment for digital repair 
work or commissioning m q 
new circuits. 

TALKING SHOP 

News & Views that you ore not always 
meant to hear from inside the ^ q 
electronics industry. OO 

SOFTWARE 

Part six of Mike James ’s feature on 
Building Basic to help you 
write your own programmes. 0-1 

NEWS 

7 International News 
11 Electronic Components 
News 

13 Computer Product News 
41 Special Offer 
65 Bookshop 
67 Book Review 


Electronics Sc Computing Monthly is normally published on the second Friday of each 

month. 

@oipyrifihT Staj’fnirk l.tmiial, I'JH!. t iirt-is uikt-n in (ivuiU crpxirsiiirhivningaziiicliowfVL'r. lu'ilmbiliiybacct‘.pic\tUir;»nvmismkawhich 

niiiv ijcciir Ki) ninuriul iinhis put'jliciirintt triiiy lx* rcprujiiccJ in any way witttonnhc'wviru-ti cutiscinoi the (njl'lislici's. rates. UK 

imJ: [\>si, l-or oversea' nuts apply t(j i arailitrioti t Control, 67 l (ip,h Street, Davcniry. Korthiuits, 
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Sinclair ZXBI PMsonni Compi 

Ihe heart of a system 
that groMTS whh you. 


t very ZX81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs. 


new 


BASIC manual 


£49.ss 


Bunt: 

£ 69 .^ 


Kit or built»if s up to you! 

You*ll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours’ 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor * 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com¬ 
plete with ail leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 


1980 saw a genuine breakthrough “ 
the Sinclair ZX80, world's first com¬ 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 


Lower price: higher capability 

With the ZX81, it’s still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power¬ 
ful 8K BASIC ROM • the ‘trained 
intelligence’ of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And theZXSI incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX 


Higher specif ication, lower price - 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZX80! 


New, improved specification 

• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

• Unique‘one-touch’ keyword 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications. 

• Cassette LOAD and SAVE with 
named programs. 

• IK-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Abie to drive the new Sinclair 
printer. 

• Advanced 4-chip design: micro¬ 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 
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MK-byte RAM 
pack for massive 
odd’on memory. 

Designed as a complete module to 
fit your Sinclair ZX^-or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 161 
Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 
With the RAM pack, you can 
also run some of the more sophisti¬ 
cated ZX Softw/are - the Business & 
Household management systems 
for example. 


Iter- 


How to order your ZX81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 

n To:! 

I oty 


by cheque, postal order. Access, 
Barclaycard or Trustcard. 

EITHER WAY - please allow up to 
28 days for delivery. And there’s a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

Ord«r”I 

Total I 

B I 


Sinclair Raaaatch Ltd, FREEPOST7, Cambridge, CB21YY. 
Item 


Code 


Item price 
£ 


Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 


40.05 


Ready-assembledSinclairZX8l Personal Computer(s). 
Price includes ZX61 BASIC manual and mains adaptor 


60.05 


Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 


8.05 


16K-BYTE RAM pack. 


40.05 


Sincla ir ZX Printer. 

8K BASIC ROM tofitZX80. 


40.05 


10.05 


Post and Packing. 


2.05 


useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
iine and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long X 4 in wide) is supplied, along 
with full instructions. 


for only £49.^ 

Designed exclusively for use with 
theZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 


5inE=lair~ 

ZX8I 

6 Klngi Parade, Cambridge, Cambe., CB21SN. 
Tel; (0276) 66104 & 21262. 


I □ Please tick if you require a VAT receipt TOTAL £_ I 

I *1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £-| 

I *Please charge to m y Access/Barclaycard/Trustcard account no. i 

I •Please delete/complete as applicable, 1-1 I I I .-I I -i_I _ 1 -I _I_I-1- 1 I 

I Please print, I 

I Name; Mr/Mrs/Miss I_ I I _ III II 1 _L__I_ I 

I Aririre....- ! II I I I I I I I I I I I ■ M I I I I I I 

I I I I I I 1 I I I I '' I I I I I I I I I _I I I I 

^FREEPOST - no stamp naadad. Offer appllaa to UK only. ea^ J 
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Chapter Three — 16 -bit and applications 


Historians of electronics and computing 
will not need reminding of past 
technological events however, many of the 
younger readers may enjoy a short recap. 

Chapter 1 concerned themajoradvances 
in silicon technology which occured in the 
late fifties and early sixties. This event 
culminated in the USA landing two men 
onto the surface of the Moon — 20th July, 
1969. It also marked a new stage in the 
evolution of semi-conductor technology, 
the arrival of‘large scale integration’ (LSI) 
and Chapter 2, From this same process 
evolved the microprocessor and supporting 
devices for the micrcomputer. In 1975/76 
each month revealed a new process or piece 
of high technology:- 

Nov-75 - First useof 16K RAM chips ina 
commercial computer system. 

Feb-76 - First samples of 16K RAMs 
enter the market. 

Mar-76 - First commercial ROM to hit 
32K level is marketed. 

May-76 - First of the enhanced 8-bit 
general purpose microprocessors appear. 

Sep-76 - First commercial bubble 
memory production starts with a 92K 
device. 

With the aid of the excellent chronology 
published annually in ‘Electronics 
Intemationar I could continue recording 
firsts upto this present time. Chapter 2 then 
was all about developing devices to build¬ 
up the complete microcomputer system, 
now we come to Chapter 3. 

While device technology continues to 
forge ahead and plays a leading role in the 
expansion of the hardware systems a 
limiting factor is the development of 
software. We will see more emphasis being 
given to the software development of 
existing systems and increased applications 
packages. 

Machines that can run on wide range of 
software will be in demand making them 
less dependant on a particular 
programming language. 

In order to provide the large memoiy 
which these machines require, 
manufacturers are tumiitg to 16-bit 
microprocessors (see Jan 82 issue of 


‘Electronics & Computing Monthly’). 
Although the first 16-bit devices were 
launched back in 1978, they are only just 
beginning to make an appearance in 
microcomputers. The ACT SIRIUS 1, 
launched at the ‘Which Computer Show’ in 
Januaiy, and featured in our new products 
section this month, is highly rated and 
threatens to stir up trouble for both PET 
and APPLE, Tandy have also announced a 
16-bit machine by the end of 1982 and it is 
veiy likely there are others under wraps. 

All of these developments are of coui'se, 
quite typical of the electronics industiy and 
it certainly doesn’t pay to hang around 
waiting for whats coming next. If you’ve 
made a decision to buy a micro’ then don’t 
be put off, otherwise you will never get 
started. One other cautionaiy note to bear 
in mind is it often takes quite a while to get 
things right with a new high technology 
product and although the specification 
looks veiy attractive, deliveiy and support 
may not always be as well established. 

On the subject of development and the 
problems companies run into with the 
design of custom made logic chips, it was 
disappointing news to hear that the BBC 
machine would not be available in time for 
the start of the series. The program went on 
the air on January 14th screened 
specifically at Schools. Only 300 of the 
promised 500 BBC Micro’s were in 
position, and there still doesn’t seem any 
likelyhood of the general public obtaining 
them before the end of March. 

We ourselves have ordered one through 
a private individual, in order to get a 
standard production model, so that may 
explain our lack of reviews etc, on this very 
promising machine. 

I personally can think of very few 
occasions when developments using 
custom designed chips are ready on time 
and it would surely be more sensible for 
manufacturers to take this into account, 
with launch dates. The problems that I see 
having resulted for both Acorn and the 
BBC is that they have now soured the 
massive public enthusiasm for their 
product which resulted in thousands of 


orders being placed with virtually no 
advertisement cost involved. In addition it 
hasn’t done much good to the sales of the 
Acorn Atom which despite the 
announcemet of the BBC nniachine, is 
highly rated and regarded as a reliable 
home computer. Perhaps with hindsight it 
would have been better to have kept the 
BBC Micro under wraps for a bit longer 
and produced a less ambitious model based 
around an existing Micro with a proven 
track record. Still I suppose-we can all be 
wise after the event. 

The result of our request in previous 
issues for articles, projects and software, 
has been veiy encouraging and we would 
like you to continue sending them in. I am 
afraid we have slowed down in our 
response to reader’s correspondence, 
almost in direct proportion to the increase 
in our magazine sales. To this end we are 
installing yes you’ve guessed it a 
microcomputer. With the aid of this new 
wonder machine which will cost — an arm 
and a leg I can hopefully speed up my 
personal response to readers. If it all works 
correctly you won’t even know if it’s me 
writing to you or the impersonal word 
processor. I am quite certain however, that 
there will still be plenty of readers and 
contributors who still receive one of my 
hastily hand-written notes. It would 
surprise reader to learn how un¬ 
computerised ediorial offices of computing 
magazines are. 

One final note, our apologies to a certain 
gentleman living in Bolton whosetelephone 
number appeared in an advertisement last 
month for Knights TW of Aberdeen. The 
incorrect dialing code published resulted in 
Mr X from Bolton, receiving dozens of 
telephone calls intended for Knight’s. 
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INTERNATIONAL NEWS 



Dr. John Nunn (right) and the Chess Champion Mark V 
computer ponder over the Russian problem, watched by 
International Master David Levy. 


British Firm 
Launch Heart 
Rate Meter 


A British company based in 
New Barnet has developed a 
new battery powered heart 
rate meter for use by Athletes. 
A photo electric sensor clips on 
a finger with the instrument 
strapped to the wrist during 
exercise. The first reading is 
made about 10 seconds after 
the meter is attached and it is 
calibrated to indicateonascale 
from 30 to 200 pulses per 
minute. 


The instrument is said to be 
very useful in determining the 
maximum natural heart-rate 
of athletes under sustained 
maximum effort and also the 
recovery of heart-beat to 
normal level after extertion. 

Further information can be 
obtained by telephoning 
George Dudley Sports, 01-440 
0910, 


Milton 
Ke3nies 
User Group 
First 
Seminar 

In an effort to spread the 
gospel of computers and 
information technology, 
Milton Keynes User Group 
have held a Saturday 
Seminar/Workshop. Over 75 
people attended and seminars 
were held on “Micros in 
Education”, ZX8I Guide, 
Atom Review and Speech 
Synthesis. In addition there 


was a Sharp Computer review, 
Micros in Busines, TRS80. 
Several trade stands were also 
in attendance. 

Due to the good response to 
the pilot workshop, plans have 
now been made to hold 
quarterly Saturday Seminars. 
Milton Keynes User Group 
meets weekly on a Tuesday 
evening at Woughton Centre, 
Milton Keynes. Their 
meetings include short 
sessions on such subjects as 
assemblers, basic operating 
systems etc; which are 
optional, while the rest of the 
group develop software games 
in addition to more serious 
programs. Anyone is welcome 
with or without a machine and 
for more details contact John 
Chewter Milton K^nes 
676996, 


Chess Experts 
Embarrassed by 
Computer 


Hot on the heels of our 
Computer Chess feature 

(January issue) which 

predicted the growing 

challenge of computers against 
the grand masters. We now 
have a report of a chess 
computer outsmarting several 
leading Russian chess experts. 
Soviet chess problem expert, 
L. Zagorujko, won first prize 
in an important competition in 
1972. By composing a 

particular chess problem for 
which a distinguished panel of 
judges was not able to find a 
solution apart from the one 
proposed by Zagorujko 
himself. A chess problem must 
have only one possible 
solution in order to win such a 
competition. After nearly ten 
years have passed since the 
competition and the problem 
has appeared in many 
newspapers and magazines 
around the world (without any 
solutions having been pub¬ 
lished) a chess computer the 


Chess Champion Mark V has 
come up with not just one but 
three correct solutions. Inter¬ 
national chess experts were 
said to be astounded by the 
machines discovery during a 
“man-versus-madiine” chess 
problem-solving contest at the 
end of a chess tournament held 
in Brighton. The Mark V, 
manufactured by Scisys 
Computers Ltd., was com¬ 
peting agaiast International 
Master Dr. John Nunn. The 
Zagong ko problem was one of 
six ‘brain-teasers’ shown to 
Nunn and the Mark V by Mr 
Barry Barnes, Vice President 
of the Problem Commission of 
the World Chess Federation. 
Nunn eventually gave up on 
the Russian’s problem, saying 
he felt there was probably 
more than one solution but he 
could not find it. The Mark V 
however continued and 
produced Zagorujko’s 

solution plus two others. 


Telephone Terminal 
Development between ICL 
and Sinclair 


A new sophisticated telephone 
terminal is to be jointly 
developed by a joint venture 
link up between Sinclair and 
ICL. Incorporated in with the 
system would be Sinclair’s 
own flat-screen TV display 
which is currently still under 
development. ICL also 
announced in a report 
published in the Financial 
Times that they planned to 
manufacture a personal 
computer designed by RAIR, 
a British company. This 
particular computer is 
designed for the small business 
market. 

The desk-top terminal to be 


developed with Sinclair would 
have a built in screen about 12 
inches across and I inch deep. 
It would be used to display 
information transmitted from 
one computer terminal to 
another also for voice 
communication. The terminal 
naturally lends itself to be 
incorporated in to an electric 
mail system. Plans by Sinclair 
to start production of the flat- 
screen TV are due to start in 
about six months time at a 
factory in Scotland. Initial 
output Ls expected to be I m 
screens annually rising to 3m 
by the end of next year. 
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NASCOM USERS 

Take a look at the NASCOM APPROVED HS-IN 
STORAGE SYSTEM. Where else can you get 
features like these ,, , 

A full on screen instant display of the 
catalogue 

Auto vertification of each file as it is 
written. 

CRC error checking. 

Link selectable 2Mh2 or 4Mhz option. 

Fast data transfer rate of 6000 bps. 

Powered from NASBUS. 

8" sq NASBUS compatible PCB. 

Far more reliable than any floppy disk 
system. 

112K on-line storage with 2 drive system. 

The HS-IN has a Command Set which makes it a 
floppy-disk "look-alike". It can load an 8K 
program in under 11 seconds and can store up 
to 56K (28 files) on each side of tape. Why spend 
£700 on a floppy disk system when the less 
expensive HS-IN system has a command set like 
this . . , 


BRIDGE THE GAP BETWEEN EXPENSIVE 
FLOPPY DISK SYSTEMS AND UNRELL^BLE 
CASSETTES. 




B Write a Basic file 
C - Instant display of catalogue. 

D — Delete file. 

J - Jump to Basic. 

N - Jump to NAS-SYS. 

Q - Warm start to NASPEN text editorj 
R — Read a file. 

T — Transfer file to another drive. 

W — Write a file. 

X — Exit and rewind cassettes. 

Z — Warm start to Basic. 

This Mini-Cassette Storage System is techno¬ 
logically far ahead of anything like it on 
the market and is extremely reliable into the 
bargain. AND THE COST? 

Single Drive System built and tested £199 

Double Drive System built and tested £279 

Carriage £3.50, 


OFFER NOT 

OFFER N04 

ALL RAM B boards supplied until April 30th come with an 

NASCOM 2 built, 48K RAM B board built, 3A PSU, 

EXTRA 32K FREE on board. 

HS-IN single drive system, EPSON MX80FT-1, NASPEN 
& ALL CABLES ONLY £900 + VAT. SAVE £125.50 

OFFERI\J0 2 

NASCOM 2 built, 48K RAM B board built, 3A PSU 

SEE OFFER 1 

ONLY £360 t VAT. SAVE £37.50 SEE OFFER 1 

OFFER NO 5 

OFFER l\J03 

NASCOM 3, 48K RAM 8 built, Gemini Intelligent Video 

1 NASCOM 2 built, 48K RAM 8 board built, 3A PSU, 

Card (IVC) 

HS-IN SINGLE DRIVE SYSTEM 

ONLY £540 + VAT. SAVE £65 SEE OFFER 1 

ONLY £530 + VAT. SAVE £66.50 SEE OFFER 1 

OFFER N06 

SHARP IVIZ80K WITH SUPER GRAPHICS +5 GAMES, 

ALL OFFERS END APRIL 30TH 1982 

EPSON MX80FT-1 WITH PAPER. 

ONLY £825 + VAT. SAVE £229 


MICRO-SPARES JOIN 
MICROVALUE GROUP 


MICRO-SPARES have now become the MICROVALUE GROUP 
member supplying Scotland and now add super new products like 
the Gemini, Sharp & Epson to the MICRO-SPARES range. 

SEE MICROVALUE AD IIM THIS MAG. On pages 24 & 25 . 


QUALITY MEMORIES 

AT PRICES THAT CANNOT BE BEATEN IN THE U.K. 
MICRO-SPARES can supply these memories in quantities from 1 
to 10,000+, Parts delivery is fast orders received by 4,30pm are 
shipped same day. 

All memories are guaranteed for 1 year from date of purchase. 
Memories supplied are good quality but should you have a 
faulty part a replacement will be sent as soon as the part is received 
without question. 

Thousands of memories have already been supplied to Manufacturers 
Computer Traders, Government Bodies and Individuals all over 
the U.K, and the continent. If you are buying in large quantities 
please telephone for price. Official orders are welcome! 


2114L 

(200ns & 300ns) low power 

1--49 

g6p 

50-249 

93p 

2114N 

Suitable for Acorn Atoms 
(200ns & 300ns) 

g6p 

93p 

4116 

(250ns) 

63p 

63p 


(200ns) 

65p 

63p 


(150ns) 

75p 

73p 

270B 

(450ns) 

1.40p 

1.34p 

2716 


2.05p 

1.92p 


Buy an EPSON PRINTEf? -^ 
Get a COMPUTER 


\W' 


YES YOU WILL RECEIVE A FREE /s- 
SINCLAIR ZX81 WITH EVERY ONE OF/ 
THE MODELS BELOW. EVEN THOUGI 
THE PRICE IS GOOD BUT HURRY 
THIS OFFER LASTS AS LONG AS THE 
ZXBI's ARE IN STOCK 
EPSON MX80T £359 + VAT 

EPSON MX80FT1 
EPSON MX80FT2 (new type) 

EPSON MX100 


£399 + VAT 
£465 + VAT 
£575 + VAT 


PAYMENT AND DELIVERY 

Payment is by Cheque, Postal Order, ACCESS, VISA etc. PLEASE 
add postage and VAT. Postage on component orders under £30 Is 
50p. All in stock items sent same day, All none Kit items have a 
1 year guarantee. Official orders welcome. Discount on large 
orders by arrangement. 


I SUPPLIERS TO TRADE 
LOCAL GOVERNMENT 
I EDUCATION 
INDIVIDUALS 
INDUSTRY 


Micro-Spares 


19 Roseburn Terrace. 

Tel; 031 


Edinburgh EH12 5NG. 
337 5611. 


lAROAVCAIID 


VISA 


SCOTLAND 


COMPUTERS 
PERIPHERALS 
COMPONENTS 
8t NATIONWIDE 
MAINTENANCE 
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IIMTERIMATIONAL NEWS 


Computer Open Days to 
be Held in key Cities 



Video Genie Prize Winner 


The lucky winner of our Video Genie competition was 
picked out from many thousands of entries by Mi 
Robert Stead of Lowe Electronics. 

The splendid prize was won by Mr B. C. Towers, of63. 
Brook Hall Road, Ipswich. Congratulations. 


MIRO-CHIP THEFTS CAUSE CONCERN 


Exhibition specialist Couch- 
mead Communications Ltd; is 
to hold a one-day computer 
exhibition almost every 
fortnight throughout 1982. 
The exhibitions, called 
Computer Open Days, will be 
held in key cities throughout 
the country. John Godley, 
managing director of 
Couchmead explained that 
each Computer Open Day will 
have about fifteen exhibitors 
who will collectively show a 
broad range of computers and 
peripheral services. Each show 
will open from 10.00 a.m. to 
5.00 p.m. and admission will 

Videodisc 
Concept 
Slow to Get 
Going 

Video Disc Players which have 
been hailed as the next 
generation of video recording 
systems which could possibly 
replace tape are not catching 
on as quickly as manufacturers 
would have liked. 

The first of these machines to 
successfully hit the market was 
from the entertainment group 
RCA, After a major 
investment program of £100m 
to develop a video disc system 
RCA have announced cut 
backs in their production 
targets. RCA have sold 60,000 
units since their machine was 
launched which issubstantially 
below their target figure of 
200,000 forcast when the video 
disc player went on sale eight 
months ago. 

The company say they have 
actually produced in excess of 
135,000 units however many of 
these are still held in stock by 
suppliers and are said to 
subject to heavy discounting. 
New disc titles are being 
launched all the time by RCA 
and it is hoped that by the year 
end their will be more than 300 
to choose from. 


be by ticket obtainable free 
from the exhibitors and the 
organisers. 

Godley confidently expects an 
average attendance of around 
400 at each show “We have 
already held three Computer 
Open Days this year, and these 
have attracted an average of 
200 visitors with little advance 
publicity,” he said. The 
computer industry’s response 
to the Computer Open Day 
idea has been very 
encouraging ” Godley added. 
“The Open Day concept offers 
companies an inexpensive way 
of exhibiting their products 
and services regionally, and a 
number of firms have already 
booked for the whole series. 
The Compu ter Ope n Day 
Programme for the first four 
months of 1982, 

JANUARY 

13th: SOUTHAMPTON. 

Polygon Hotel, 

Cumberland Place. 

27th: CHELTENHAM, 

Queen's Hotel. 

The Promenade. 

FEBRUARY 
10th: HARROGATE, 

Majestic Hotel, Ripon Road. 

24th: SWANSEA, Dragon 
Hotel, The Kingsway. 

MARCH 

10th: NOniNGHAM, 

Albany Hotel, 

St, James's Street. 

24th; IPSWICH, 

Great White Horse Hotel Javern Street. 

APRIL 

14th: WESTON-SUPER-MARE. 

Grand Atlantic Hotel, 

Beach Road. 28th: 

MANCHESTER. 

Grand Hotel, Aytoun Street 
Other venues planned include: 
Rugby, Taunton, Newport, 
Glasgow, Sheffield, Liverpool, 
Edinburgh, Birmingham and 
Newcastle-upon-T yne. 

Further information on the 
Computer Open Day series of 
exhibitions may be obtained 
from Couchmead Com¬ 
munications Ltd., St. Bernards 
House, Stoney Lane, London, 
SE19 3BU, tel: 01^53-1101, 
up to 23.12.1981, and at their 
new address: Couchmead 
House, 153 High St., London, 
SE20 7DS, tel: 01-778-1102, 
from 23,12.1981. 


Thefts of a new kind are 
worrying manufacturers and 
the authorities in the USA. 
This new type of crime has 
recently involved the removal 
of £I.4m worth of semi- 
conducter devices from Mono¬ 
lithic Memories Incorporated 
a Californian based com¬ 
ponent manufacture (Finan¬ 
cial Times) Thefts from the 
major manufacturers in 
Silicon Valley are not now un¬ 
common and it is reported that 
they are losing on average 
£ 10,2m worth of goods a year. 
This most recent theft at 
Monolithic is reported to be 
unusually large. Thieves took 


more than 450,000 circuits and 
only required a small van to 
cart them away. 

The devices stolen were all 
ready for shipment and had 
been completely tested to 
military standards. The 
concern of the company and 
undoubtably the American 
authorities is that there could 
be some International 
involvement and that the 
devices could end up behind 
the Iron Curtain. The 
problems facing manufactur¬ 
ers is severe since extremely 
valuable devices can simply be 
carried away in a persons 
pocket. 
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continued from page 54 

930 PRINT "SELECT OPTICIW PEOOXP 
ED" 

-PRINT TAB e, "X 

PRINT TRB e, -2 



INPUT fid) 

970 ir fid).= l THEN GOTO 700 
9S0 IE fid)=2 THEN GOTO 3S 
1000 CLS 

1010 REM "BfiL SHEET" 

101S LET fi dS) Rfi (14.) VIS) 

1020 LET fi (20) ssfi (16)+fidS.) -fiVlS) 
102S LET fid9> Kfi(12) -fidX) 

104.0 LET Rd7> s:fid6.> +JPSdS) 

104^5 LET fid4.)s;0 
1060 LET B(4)=B(4)+1 

1064 IF B(4)=:13 THEN LET B (3) =.B ( 
3) +1 

1065 IF B(4)=13 THEN LET fi i IS.i ==fi 
( 22 ) 

1066 IF 6(4)=13 THEN LET B(2)=Bi 
2 ) +1 

1067 IF 6(4)=13 THEN LET fiVIS)=0 
1066 IF 6(4) =13 THEN LET ft d7) =0 
1069 IF a(4>=l3 THEN LET ft(19)=0 

1071 IF 6(4)=13 THEN LET ft(lS)»0 

1072 IF B(4)=13 THEN LET ft (20.( «0 
107S CLS 

1079 IF 6(4)=13 THEN 
1060 PRINT TfiB S; ' 

2 ) 

108S PRINT "MONTH NUMBER ",0(4) 
-- "TOTRL B.--F FROH‘'.S(3.» 


"; e V 


1090 PRINT 
; n dS) 
109S PRINT 
1100 PRINT 
1110 PRINT 
1120 PRINT 


'TOTfiL PfiY=";ftfiS> 
'TOTftL=";ftd7) 

TOTftL EXP=**;ftdS) 

___ 'MONTHLY BfiL=:";ftd9) 

1130 PRINT “CURREN T 0ftLP".,H (2O) 
1140 PRINT TfiB 8; ■' 

1150 PRINT TfiB 6; ‘ 

;fi(10) 

1160 PRINT TfiB e; ■ 

;fi(2) 

1170 PRINT TfiB 8, 

; ft (21) 

1171 LET fi(22)=fi(10 
1175 PRINT TfiB 8; 

1210 PRINT "SELECT OPTION REOUXR 
ED" 

r~^20 PRINT TfiB ' 




^UT fid) 

1250 IF ftd)=l THEN GOTO 107 
1260 IF ft(l)=2 THEN GOTO 35 
1270 CLS 

1280 PRINT TftB 8, i 
1290 PRINT 
300 PRINT TftB 


1320 PRINT Tfi 
PRINT Tfi 



1340 STOP _ 

1345 lifiUE "HOME BUSINESB" 
1350 GOTO 35 



THE DREADED GOLF PROGRAM 

In the December issue of E&CM we published a “'Golf Program” 
which caused a few tears. Anamended version was again published 
in the January issue however, several readers still found problems 
with it. We suspect the ZX81 keyboard may be the cause of some of 
the errors, (we have a full size keyboard) also the fact that it is a very 
long listing may have produced further errors. 

For readers who only purchased the January issue we have 
printed below additional notes which should provide all the 
answers. 

This program does work honest we have seen it in action 
also, it has been laoriously keyed in again from the magazine. 

1 

REM 

Graphic! 

Inverse K 

> 

Graphic A 

NOT {Function N)-Four times 
{ (Left bracket-Shift I) 

IF (Use Shift 3 to get 'THEN”, press U to get “IF" then RUBOUT "THEN") 

TAN {Function E) 

2, The graphic character used if) Line 1070 is a graphic H twice. 

The graphic character at Line 1160 is a graphic B (inverse’^). This is also 
used at lines 1255 and 1730. 

Line 1340 is six "inverse spaces” 

Line 1705 is "inverse H” 

Line 1710 is "graphic H" 

Line 1715 is "graphic A" 

Line 1720 is "inverse space" 

Line 1725 is "full stop” 

Line 1730 is "inverse’^” 

Line 1735 is "space” 

Line 1005 says GOTO 1105 which does not exist. This does not matter a$ 

BASIC will automatically continue to Line 1110. 



Colour Communicates 


communication 

terminals 


...with LJCJC.D. 

LOW COMPLEXITY COLOUR DISPLAYS 


This unique and economic Low Complexity 
Colour Display developed by Microvitcc is a 
high-performance modular VDU designed 
to be driven directly from any logic source, 
to produce alphanumeric and graphic 
displays in sparkling colour with a clarity 
and legibility unmatched by normal TV 
monitors or modified broadcast receivers. 

In addition to economy, the LCCD offers a high- 
quality specification featuring: 

* 14" or 20" screen sizes 

* 525 line60Hz/625 line 50Hz operation 

* Fully isolated switching power supply 

'Direct RGB interface 

* Standard or high-resolution options 
Available in three forms: 

Uncased chrome-plated wire frame 

Moulded structural foam case 

Metal case 




MICROVITEC 


Microvltec Limited, Futures Way, Bolling Road, Bradford, W Yorks. BD4 7TU Tel (0274) 390011 Tele* 517717 
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ELECTRONIC COMPONENTS NEWS 


Rapid Recall are now able to 
offer two new software con¬ 
version tools that will allow 
programs written for the Z80 
and 6800 family of processors 
to be converted for use with the 
Intel 8086/8088 processors. 
Known as Zcon (for the Z80) 
and Mcon (for the 6800), the 
converters have been develop¬ 
ed by Intel, Designed to run 
under Intel’s powerful ISIS 11 
operating system, both Zcon 
and Mcon assume that the 
source program is in Intel file 
format on floppy disc, and that 
either source is capable of 


being assembled without 
errors. 

Interest for the new convert¬ 
ers is expected to come from 
established Z80 or 6800 users 
who wish to use the I6-bil 
architecture of the 8086/88, 
without spending time and 
effort on software conversion. 

For further information: 

Rapid Recall Urnited 
Rapid House 
Denmark Street 
High Wycomhe, Bucks, 
Telephone: (0494)26271 
Telex:83793/ 


selection of useful nouns, verbs 
and tones and five different 
individual silenceduiBtions of 
20mSec, to 320mSec in length. 
The silence durations are 
provided to allow phrases to be 
constructed with variable 
pauses between words. This 
can also be of help when 
joining two words together to 
form one, such as ‘milli 
ampere’, where a period of 
silence between the two words 
adds to the overall authen¬ 
ticity. 

TTie kit can be operated in 
six different operating modes, 
each controlled by programs 
resident in the COPS proces¬ 
sor. Each mode is selected by 
entering a pre-defined key 
sequence on the keyboard. 
These modes include auto¬ 
matically outputing each word 
in the library sequentially. 


repeating a selected word, 
building up and storing short 
phrases for later output, out¬ 
puting a ‘canned’ phrase in 
which selected words can be 
changed, a simple game and 
outputing the hexadecimal 
equivalent of a decimal num¬ 
ber input. 

All DIGITALKER chip 
sets can be easily interfaced to 
most popular microprocessors 
for integration into a complete 
system. Typical applications 
will include teaching aids, 
clocks, telecommunications, 
computer games and a wide 
range of consumer products. 
For further information: 
Celdis 

37 Laverock Road 
Reading 
Berks 
RG3 I ED 

Telephone: (0734) 586191 


136 New Words from 
Celdis for DIGITALKER 
Speech Synthesis 
System 


New Low-Power 
Version of Z80 


A new Read Only Memory 
(ROM) chip set is now avail¬ 
able from Celdis which adds a 
further 136 new words to the 
standard vocabulary for 
National Semicond uctor’s 
DIGITALKER speech syn¬ 
thesis system. Known as the 
DT1057, the chip set com¬ 
prises two 64K ROMs which 
contain the new 136 words as 
well as the 138 words previous¬ 
ly available. 

Essentially, DIGITALKER 
comprises a speech processor 
chip and the speech ROMs 
which, when combined with 
an external filter amplifier and 
speaker, forms a system that 
will generate high-quality 
speech, including natural in¬ 
flections (such as local 
accents). The SPC is capable 
of directly accessing up to 
I28K-bits of memory (l.E. the 
two 64K-bit ROMs which 
form the DTI057), however, 
for applications requiring 
additional vocabulary, the 
memory addressing capability 
can be expanded with a 
minimal amount of external 
logic. 


Other DIGITALKER chip 
sets available from Celdis 
include the DTI000 Evalu¬ 
ation Kit with a 138 word 
vocabulary, the DTI051 Eval¬ 
uation Kit with an 18 word 
vocabulary and the DT1052 
Kit with Basic numbers. These 
kits allow designers and engin¬ 
eers to evaluate the DIGI¬ 
TALKER chip sets prior to 
designing thern into an end 
product. 

The DTI000 Evaluation 
Board contains all the neces¬ 
sary components required to 
output high-quality speech, 
including an SPC controller, 
two speech ROMs, linear 
filter, 0.5W audio amplifier, 
keyboard and COPS/' proces¬ 
sor, complete with the neces¬ 
sary explanatory data. The 
only external hardware re¬ 
quired to operate the kit is a 
single 7-1IV d.c. power supply 
and a speaker chosen for the 
size and quality required. 

The two speech ROMs 
provided with the DTI000 
contain the original 138 word 
vocabulary consisting of num¬ 
bers, letters of the alphabet, a 


Zilog have just introduced a 
new version of their Z80 8-bit 
microprocessor which con¬ 
sumes only 10% of the power 
of the standard Z80. Known as 
the Z80L, the new processor is 
available for operation at 
clock rates of 1 MHz, 1.5 
M Hz, or 2.5 M Hz as identified 
by the suffix LI, L2 or L3 
respectively. 

Power consumption for the 
Z80L family is 75mW, com¬ 
pared with 500 to 750mW for 
the standard part, and is 
therefore suited for use in 
hand-held or portable battery 
powered prod ucts. By t he 
same token, the low power 
consumption allows battery 
backup to be implemented 
easily in systems or where the 
application relies on contin¬ 
uous processing. 

Another important feature 
of the Z80L is its full pin and 
software compatibility with 
the Z80 all 0 wing i 11 o be used i n 
existing circuit boards without 
the need for expensive circuit 
re-design. In addition, the new 
device is fully supported by 
Z80 development systems and 
in-circuit emulators allowing 
products based on the Z80L to 


be developed, tested and de¬ 
bugged quickly, thus reaching 
the market place intheshortest 
possible time. 

The Z80L can be used with 
the complete range of Z80 8-bit 
peripheral devices currently 
offered by Zilog. In the near 
future a new range of low- 
power peripherals will be 
announced including versions 
of the P10(Parallelinput/out- 
put), SIO(serialinput/output), 
CTC (counter/timer circuit) 
and DART (dual asynchron¬ 
ous receiver/ transmitter). 
These devices will consume 
about 10% of the power of 
currently available products at 
prices substantially lower than 
CMOS equivalents. 

The Z80L family employ a 
single +5V power supply and 
operate over the temperature 
range 0 to 70° C. They are 
available in either ceramic or 
plastic packages. 

For further information: 

Zilog (UK) Urnited 
Babbage House 
King Street 
Maidenhead 
BerksSL6IDU 
Telephone: (0628)36131 
Telex: 848609 


New Software 
Conversion Tools 
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NOW FANTASTIC VALUE ) 

FOR BOTH HOME AND BUSINESS ] 


BASF or ATHANA fully guaranteed diskettes. 
FREE LIBRARY CASE for bV* 


A005 

SSSD 

5 / 4 " £17.50 

8" 

£18.50 

A055 

SSDD 

5/4 £20.25 

8 

£23.00 

A505 

DSSD 

5/4 £24.95 

8 

£25.00 

A555 

DSDD 

5/4 £28.05 

8 

£29.00 


Please quote disk drive when ordering 
R180 Ribbon for EPSON MX80 £ 9.99 

Continuous paper - Music, lined, plain, with or 
without perf, stubs all same price. 

1 1 X 9/2 Box of 2000 sheets 60gsm 1 part £10.50 

11 X 14/2 Box of 2000 sheets 60gsm 1 part £11.20 

11X15 15/16 Box of 2000 sheets 60gsm 1 part £11.60 

2000 Address labels 1 to web £ 9,00 

FULL RANGE OF MAGNETIC MEDIA, COMPUTER 
RIBBONS AND PAPER, PLEASE PHONE. 
PLEASE ADD VAT TO ALL PRICES 


Delivery: Pack of Disks £1.50 Box of paper £3.00 
Massive discounts for volume/ trade orders 


All major credit cards accepted 


01-643 4290 


Croydon Mlicro/ 

202 Stanley Park Road, Carshalton, Surrey SMB 3JP 

(EC/2B) 





VIDEOGENIE SYSTEM 


Now open, your LOCAL stockist of the latest and best in 
personal and business computing. 





12k Microsoftbasic 
16k Ram 
TV or Monitoi 
Output 


• Integral Cassette • 

JJompatible, 


jgri: 

40/80 Track Discs, Printers, 


• Vu Meter and Control 

• Fully Expandable 

• 120 Page 
Program Catalogue 
12 Month Warranty 


SUPERBRAIN 


The small Business Computer (64k Ram). 

• 350k Discs: £1,850 

• 700k Discs: £2,199 

• 1.5 MEG Discs: £2.799 

• Software, Wordstar £215 

• Mailmerge £65 

• Datastar £170 

Integrated accounts system, just £1,000. 


TANTEL ADAPTOR 



Access 180,000 Page Data Base for just £169. 


BOOKS, SOFTWARE, MEDIA. PERIPHERALS 


Can't get here? Write or call for full list (large S.A.E.) 
All prices VAT extra. FI nance/Leasing. 

MICRO BUSINESS SYSTEMS 

C. r. Maddison Ltd. 

The Crofts 
Witney. Oxford. 

Tel; (0993) 73145 
Open 9 00-5 30 Monday Friday 
' Open 9 00-12 00 Saturday. 


_ 




' . 


8 

WITNEY 

T-' 

0 HiOH SL 

i ] 


with 48 Kbytes of memory 
and integrated cassette 




IVIZSOK^ Personal Computer £350 
MZ 806— Scientific/Educational £1,095 

Full range of Sharp peripherals available Also software and consumables. 

All prices exclude delivery and VAT. Finance arrangements available. 

Sales & Service 
51 Canterbury Street 
Cambridge C84 3QG 
Telephone: (0223) 521 192 

Systems Development 
1 52 High Street 
Huntingdon PE 18 6TF 
Telephone: (0480) 51721 



COMPUTER SERVICES 

AND 

POLYTECHNIC BOOKSHOP 

(AT TEESIDE POLYTECHNIC) 

1 KING EDWARD SQUARE, 
MIDDLESBROUGH, CLEVELAND. 


VIDEO GENIE 
MAIN DEALER 

Full servicing facilities. 


Printers, Discs, Tapes etc. 
always available. 

Plus the largest selection of 
computer Books in Cleveland. 


CALL OR PHONE 
0642-242017 
for current prices. 
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COMPUTER PRODUCT NEWS 



Li^twei^t 

Computing 

A compact stand-alone micro¬ 
computer that occupies about 
the same desk area as a piece of 
foolscap paper has been intro¬ 
duced by Equinox Computers 
under the brand name 
“Episode". 

“Episode" is a new lightweight 
computer powered by the 
Z80A microprocessor. 

It is claimed that the machine 
will operate with virtually any 
VDU and printer, and can be 
used as one of the stations in a 
network linked to other equip¬ 
ment such as the Government 
approved Equinox 200. 
Mobility is a prime asset. It 
weighs only 151b, making it 
easy to transport and nudge 
aside to make desk space for 
other work. 

Though physically small (7.5 
inches high x 9,5 inches wide x 
14.5 inches deep), the Episode 
has a large integral storage 
capacity. This is provided by 
two, 5,25 inch floppy disk 
drives which can be either 
single or double sided and 
double or quad density (48 or 


96 TPI), thus giving from 
400KB to 1.6MB of unformat¬ 
ted storage. 

Other features are two RS232C 
serial interfaces and a Cen¬ 
tronics compatible parallel 
interface; a battery operated 
calendar clock, and 64K of 
dynamic RAM. 

In addition to standard CP/ M 
compatible word processing 
and information management 
software systems. Equinox 
will be offering Episode with a 
suite of market proven com¬ 
mercial packages, including 
Invoicing, Stock Control, 
Sales, Purchase and Nominal 
Ledgers and Sales Manage¬ 
ment. For the software writer, 
there will be a wide range of 
high level languages and 
utilities, including BASIC, 
Fortran, Cobol, Pascal, APL, 
etc. 

Episode is available only from 
Equinox and its approved 
distributors and may be pur¬ 
chased with the user's choice of 
VDU and printer or as a stand¬ 
alone unit. The latter configur¬ 
ation with 1.6MB of storage is 
competitively priced at £1995 
plus VAT. 

Enquiries to: Mike Kusmirak 
at Equinox Computers on 01- 
739 2387. 



The compact Episode microcomputer (left) from Equinox Computers takes up 
approximately ihe same desk space as a piece of foolscap paper. 


New Low Cost Raster 
Graphics System 


A high resolution, interactive, 
monochrome raster graphics 
system is now available from R 
& H Systems Limited of 
Wellingborough. The system, 
called G-IOOO, is designed for 
applications such as CAD/ 
CAM, plot previewing, elec¬ 
trical engineering, scientific 
data analysis, mapping and 
circuit board design which 
require precise detail and data 
manipulation capability plus 
economy. 

The Genisco G-IOOO is the first 
low cost raster graphic display 
system to be based on the 
]^001 segme n t ed 16-bi t 
microprocessor. This makes it 
plug-compatible with the 
Tektronix 4014-1 terminal and 
it is user programmable, 
offering up to 16K words of 
EPROM as wellas I6K RAM. 
The G-IOOO is ideal for both 
OEM and end user applica¬ 
tions. It can be up and running 
immediately with existing soft¬ 
ware. 


The new Genisco terminal also 
offers the user the advantages 
of raster scan technology, as 
opposed to storage tube, 
which includes selective erase 
of any portion ofthe graphic or 
alphanumeric image. High 
contrast and brightness usinga 
black and white screen permits 
clear viewing in normal light. 
Resolution of the G-1000 is 
1024 X 792 X 1 bit. It has a 
detachable keyboard with 
typewriter-style alpha-numeric 
keys, special function keys, a 
12-key numeric pad and cursor 
controls for interactive cap¬ 
ability. 

In addition it incorporates an 
asynchronous serial interface 
which is RS232 compatible 
with data rates to I9.2K baud. 

Product enquiries to be sent to: 
Peter Wright, R & H Systems 
Ltd, Oxford House, Oxford 
Street, Wellingborough, 
Northamptonshire NN8 4HG. 
Tel: 0933 227477. 


The 128K 
EXPERT 

A new 128K microcomputer, 
which Exieigh Business Mach¬ 
ines have called the “Expert", 
has just arrived in the UK from 
Sord Computer Systems in 
Tokyo. 

Based on the Z80A micro¬ 
processor, the “Expert" has a 
I28K byte internal memory, 
which is memory mapped. It 
has a monitor with a 12 inch 
screen and 2 x 320 K disk 
drives, There are two RS232 
ports and one parallel printer 
port. It also has a full ASCII 
keyboard. 

For the standard package of 
the “Expert" the end-user price 
is £1950 which also includes, 
the CBASIC language and the 
new high level language called 
PIPS (Pan Information Pro¬ 
cessing System) which has 
been designed in Japan for the 
“Expert". 


PI PS is said to be ideal for the 
non-programmer. It consists 
of about 100 commands for 
formating and entering the 
user's own data to suit his own 
particular requirements. The 
aim of PIPS is to bring 
computing skills to theaverage 
businessman who is without 
programming knowledge. 
PIPS enables an operator to 
format and tabulate data, 
perform calculations and sort¬ 
ing routines with a single key 
instruction. 

When a colour monitor is 
connected to the “Expert" 
PIPS can be displayed in the 
colour of the user’s choice with 
varying backgrounds to identi¬ 
fy specific information. The 
colour monitor costs £515. 
The new PIPS language has 
achieved great acclaim in 
Japan and is expected to 
become popular in the UK. 
For further information: con¬ 
tact Exieigh Business Mach¬ 
ines Ltd., 11 Market Place, 
Penzance, Cornwall, Tel: 0736 
66577. 
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NEXT MONTH 


In Britain's first electronics & computer applications magazine 
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The Sirius 16-hit 
Personal Computers 


'rhe ACT Sirius I is a third 
generation 16-bit personal 
computer specifically designed 
for business. At a price of 
£2,395 for the basic system 
which ACT claim is one of the 
best price/performance ratios 
available for a personal com¬ 
puter. 

Developed by Chuck Peddle, 
formerly of Commodore and 
generally recognised as the 
father of personal computing, 
the ACT Sirius has 128 Kbytes 
semiconductor memory as 
standard, with plug-in mod¬ 
ules taking it up to 512 Kbytes. 
It comes complete with a 1.2 
Mbyte twin floppy drive, video 
monitor and detachable key¬ 
board in an attractive ergo¬ 
nomic package. 

It has a wide range of software 
and two operating systems, 
CP/ M-86 and the IBM speci¬ 
fied MSDOS open up a large 


library of existing applications 
programs. For software 
houses there is a wide choice of 
languages - compiled BASIC, 
COBOL, PASCAL, and 
FO RTR AN. Microsoft’s 
BASIC 80 is supplied as 
standard. In addition Micro- 
Modeller and Wordstar pack¬ 
ages are available on the ACT 
Sirius along with ACTs own 
PULSAR accounting system. 
ACT are the sole distributor of 
the Sirius in the UK and Eire. 
They will provide a field 
engineering service and main¬ 
tain a comprehensive stock of 
parts. A network of 100 
business system dealers will 
support the Sirius at a local 
and regional level. First de¬ 
liveries of the Sirius to end 
users will be February. 

For further information con¬ 
tact Chris Buckham 021 454 
8585. 



Low Cost Daisy Wheel 
Printers 


VIC 80 Expansion System 


Arf'on Microelectronics have 
not wasted any time in 
launching an expansion unit 
for the VIC 20. The unit 
comprises of a seven cartridge 
fully integrated system housed 
in an aluminium shell the same 
colour as the VIC. The system 
has its own power supply 
which will also meet the 
requirements of a printer being 
developed by Arfon, which it is 
hoped will retail for less than 
£ 100 . 

Memory cartridges are avail¬ 
able with a choice of 3K (2 


Eprom sockets) 8K or 16K 
RAM cartridges which will fit 
the VIC 20 alone or fit into the 
expansion board. 

All the products described are 
approved by Commodore. 
The expansion system will 
retail for £85 plus VAT and the 
memory cartridges 3K-£26, 
8K-£39, I6K-£65. 

For further details: 

Contact Arfon Microelectron¬ 
ics Ltd., Cibyn Industrial 
Estate, Caernarfon, Gwynedd, 
Wales. 


AM BAR Components Lim¬ 
ited have just come to an 
agreement with Olivetti Peri¬ 
pheral Equipment (O.P.E.) to 
supply, from stock, a range of 
daisy wheel printers, floppy 
disc drives and hard disc 
(Winchester) drives. 

Low cost daisy wheel printers, 
first patented in 1969 and 
produced in volume since 
1975, have 13 inch or 17 inch 
platens, print bi-directionally 
at 20 or 30 characters per 
second in high quality word 
processor standard, and have 
Centronics or RS 232/V24 
interface as standard. Other 
interface options are available. 
THE MODEL NUMBERS 
ARE DY21I AND DY3II. 
Floppy disc drives have been in 
mass production since 1974 
and O. P. E. are recognised as a 
leader in this field with 
production running in excess 
of 50 thousand units per year. 


AMBAR are stocking 5// 
drives with soft or hard 
sectoring, single or double 
sided, single or double density 
125 to 500K bytes, unformat¬ 
ted storage with standard 
ANSI/ Shugart interface. 
THE MODEL NUMBERS 
AREFD 501 AND FD 502. 
Winchester-type fixed mag¬ 
netic disc drives areavailablein 
two types, the first is a with 
7.5 megabytes storage and 
Seagate interace; the second 
type is a first for the U. K. and is 
available NOW from Ambar, 
a Syf Winchester with IN¬ 
TEGRAL TAPE BACK-UP, 
12.3 megabytes .storage and 
Multibus, LSI 11, S 100 
interfacing, THE MODEL 
NUMBERS ARE HD 561 
ANDHDB5I3. 

Data and pricing information 
are available from Ambar 
Components Limited, at 0296 
34141, Telex 837427. 
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WATFORD ELECTRONICS 

33/35, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND 
TeL Watford (0923) 40588, Telex: 8956095 WAELEC 


, DEVICES BRAND NEW, FULL SPEC. AND FULLY OUARANTEED. ORDERS DESPATCHED 
BY RETURN OF POST. TERMS OF BUSINESS; CASH/CHEQUE/P.O.b OR BANKERS DRAFT 
WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS 
I ACCEPTED (TELEPHONE ORDERS BY ACCESS NOW ACCEPTED Mkiirmim CIO OO plMM), 
TRADE AND EXPORT INQUIRY WELCOME. P A P ADD BOp TO ALL ORDERS UNDER £10-00 
EXCL. VAT. OVERSEAS ORDERS POSTAGE AT COST. 




% f * Export ord«rs no VAT. to U.K, Cuotomora only. Unl««« •tatod otharwiso, all 

V I prtcaa ara axclualva of VAT. Plaaaa add IB% to th# total coat Inol. p&p. 

Wa atock many ntora ttama. It paya to ^a#t ua. Wa ara attuatad bahlnd Watford Football 
Ground. Naarast Undarground/Br. RaH Station: Watford Hli^ Stroat. Opan Monday to Saturday 
9 a.m .-6 p.m. Ampla Fraa Car Parking apaca avallabla. 


POLYESTER CAPACITORS: (Axial Laad) 400V; InF. 1n5, 2n2. 3n3, 

. '’"iB 2 p; 680 n 


I 22n 12p; 33n. 47n, 6Bn I6p; lOOn, 150n 20p; 220n 30p; 330n 42p; 470ii fc2p; 68(5n SOp: IpF Mp; 
2p2, 4p7 85p, 160V; lOnF, 12n. lODn lip; 1 SOn, 220n 17p; 330n, 470n »pji 680n 3»P; Ipf 42p: 1/^5 
4Sp; 2fj2 ASp; Ap7 SSp. 1000V: 1 nF 17p; lOnF SOp; 16n 40p; 22n SSp; 33n 42p; 47n. lOOn SOp. 


POLYESTER RADIAL LEAD CAPACITORS: 2S0V; 10n. 15n. 22n. 27n Sp; 33n. 47n. 6Bn. lOOn 7p; 

1 son. 220n lOp; 330n. 470n 13p; SBQn IBp; 1 p 23p; IpS 40p; 2y2 46p. 


I ELECTROLYTIC CAPACITORS (Values in /jFI. 600V: 10 Ba»; 47 7ap; OSV: 0 47, 1 0. 1 5. 2 2. 3 3. 

apr4 7 9p; 6 8, 10 lOp; 16. 22 12p; 33 15^ 47 I2p; 100 iTp; 1000 70p; 60V: 47 12p; 68 20p; 22D 
' 4p; 470 32p; 22D0 90p; 40V: 4^7. 15, 22. Spj 330 SOp; 4700 120p: 26V: 1 5. 6 8. 10, 22 fip; 33 

I 9 p; 47 8 p; 156 lip; 1 50 12p; 220 iBp; 330 22p; 470 2 Bp; 68D, I000 34p; 2200 3300 760 ; 4700 

' 1W: 40^47. 100 9p; 125 12p; 220 13p; 470 20^; 680 34p; 1000 27p; 15(50 31p; 2200 36p; 


, 2 p; 16V; 40. 47 
3300 74p:4700 79p, 
G-END TYPE: 70V: 


I TAG-END TYPE:__ 

1 2200 139p; BOV: 3300 1B4p; 220o IlOp; 
160p; 26V: 10,000 320p; 15,000 34Bp. 


4700 24Bp: 64V; 3300 196jij 
--- 2200 nOp; 40V: 4700 


I TANTALUM BEAD CAPACITORS: 

l3BV:0 Ip.O 22.0 33 15p; 0 47, 0 68. 1 0, V5 iepf2^2.3 3 
I 18p; 4 7. 6-8 22p; 10 2Bp; 16V: 2 2. 3_^3,1to; 47, B 8, 10 
18p: 15 38p; 2 2 30p; 33. 47 40p; 100 75p; 220 SSp loV: 
I 15. ^2 26p; d3. 47 3Bp; 100 BBp. 


I SILVER MICA (pF) 

2. 3 3.4 7, 6 8.8 2. 10. 12., 
16. 22. 27. 33, 39. 47. 50. 
56.68.75,82,85. 100.120. 
150. 180 ISpaach 

220. 250, 270. 330, 360. 
1 390, 470, 600, 800 & 

1820pF 21paach 

I 1000, 1200, 1 BOO 30p aach 
1 3300.4700 eOpaach 


SIEMENS multllayat miniature 
capacitors. 

2BOV; InF. 1n6.2n2,3n3. 4n7. 
6n8. Bn2, lOn. 12n, 15n, 22n 
7p; ISn. 27n. 33n, 47n 8p; 
39n, 56n. B8n 9p. 

100V: lOOn, 120n, lOp; 150n 
lip; 220n 13p; 330n 18p; 
470n 23p: B80n 30p; IpF 
34p; 2fj2 BOp. 


MYLAR Film CAPACITORS 
100V: InF. 2n. 4n,4n7. 10 
l5nF, 22, 30,40, 47n 
56nF. 100.200n 
BOV: 470nf 


CERAMIC C 


:60V 


POLYSTYRENE Caps: 

lOpF la InF 8 p 

InSto 12nF lOp 


Bound Ganoratof 


POTENTrOMETERS: Carbon Track. 
D 25W Log & Linear Values. 

5000, 1 K & 2K (LIN ONLY) Single 29p 
5KO-2Mn single gang 29p 

5KQ-2 MO single gang D/P swiich 76p 
5KO'2MO dual gang stereo 
1W Wire-wound 6DO-2 OK 


11 Sp 


SLIDER POTENTIOMETERS 

0 25W log and linear values GOmm track 
5KO-500K0 Single gang 7*^ 

10KO-500KO Duel gong 11 Op 

Self-Stick graduated Alum. Bezels 40p 


PRESET POTENTIOMETERS 

0 1W50Q-2 2M MiniVori. a Horiz. 7p 
0 25W100n-3 3MnHori2. larger lOp 
0 25W 2500-4 7MOVori. lOp 

Precision Cermet 1W 1000-100K 60p 


RESISTORS~Hi-atab, Mini¬ 
ature, &%, Carbon. 

RANGE Val. 1-99 100+ 
0 25W202-4 M7 E24 2p Ip 
0 5W 202-4 M7 El2 2p Ip 
1W 2a2-lOM E12 Bp 3p 
2% Metal Film 100-1M Bp 4p 
1% Metal Film 610'1M Sp 
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£20 

lMe 402 

380 

7406 

28 

74141 

70 

I CA3161E 

135 

MCI 458 

40 

TBA810S 

95 

2 7O8 

175 

MCI 488 

56 

7407 

28 

74142 

190 

■ CA3162E 

450 

MC1494 

694 

TBA820 

80 

2716-5V 

210 

MC1489 

56 

7408 

15 

74143 

250 

■ CA31B9 

200 

MC1495 

350 

T8A920Q 

290 

2732-450n 

400 

MC1441 1 

595 

7409 

IS 

74144 

250 

■ CA3240 

no 

MCI 496 L 

70 

TBA950 

300 

2764 

£19 

MC14412 

796 

7410 

14 

74145 

70 

■ HA1336W 

240 

MCI 596 

225 

TBA990 

350 

4027 

240 

MM52BOD 

895 

741 1 

20 

74147 

99 

I ICL7105 

750 

MCI 646 

290 

TCA270 

350 

4116-150 

95 

RO-3-2513L 

700 

7412 

20 

74148 

75 

I 1CL7107 

975 

MCI 709G 

90 

TCA940 

176 

4116-200 

76 

HO'3-2513U 

600 

7413 

24 

74150 

80 

■ ICL8038CC 

300 

MC3302 

ISO 

TCA965 

120 

41 18-250 

400 

SFF96364E 

800 

7414 

32 

74151 

45 

■ ICLd211 

450 

MC3340P 

120 

TDA1004 

290 

4164-200 

620 

SFC71301 

820 

7416 

25 

74153 

45 

■ ICM7204 

550 

MC3360P 

120 

T0A10O8 

310 

4315-4K 

795 

TMS2716-3V 

876 

7417 

26 

74154 

75 

I )CM7205 

1160 

MC3401 

65 

TDA1022 

530 

4334-3 


TMS6D1 1 

366 

7420 

16 

74155 

75 

1 iCM7207 

475 

MC3403 

110 

TDA1024 

105 

(CMOS 21141 325 

ULN2003 

100 

7421 

20 

74156 

75 

■ iCM72l5 

1050 

MC3405 

ISO 

TDA1034 

260 

4864-3 B4K 

786 

280CPU 2 5 

350 

7422 

20 

74157 

45 

■ iCM72l6A1950 

MC4016 

00 

TDA1490 

290 

6116-3 

500 

Z80ACPU 4M 

385 

7423 

22 

74159 

99 

■ ICM7216B 1950 

MFC6040 

97 

TDA20D2 

326 

CMOS RAM 

700 

Z80P10 

290 

7425 

28 

74160 

60 

■ ICM7217A 

790 

MK60a98 

835 

TDA2020 

320 

6502 CPU 

399 

Z80AP10 

320 

7428 

30 

74161 

60 

I 1CM7224 

785 

MM 5303 

635 

TDA2030 

320 

6503 

600 

280 CTC 

300 

7427 

27 

74162 

62 

■ ICM7555 

80 

MM5307 

1276 

TDB0791 

420 

6504-2 50 

550 

Z80A CTC 

326 

7428 

28 

74163 

64 

■ ICM75S6 

00 

MM5387A 

475 

TL061CP 

40 

6505 

600 

Z80DMA 

999 

7430 

16 

74164 

64 

1 LA3350 

260 

MSM5626 

820 

TL062CP 

60 

6520 PIA 

175 

280S10-1 

£15 

7432 

26 

74165 

62 

■ LA40aiP 

340 

NE515 

275 

TL084CN 

SB 

652 1 

150 

Z60AS10 

£23 

7433 

27 

74 166 

55 

■ LA40a2 

295 

NE529 

225 

TL071 CP 

30 

6522 VIA 

350 

280 DART 

728 

7437 

27 

74167 

185 

■ LA4400 

440 

NE531 

140 

TL072CP 

SO 

6G30RRIOT 

1350 

Z80ADART 

776 

743B 

27 

74170 

168 

1 LC7120 

300 

NE543 

225 

TIJ074CN 

100 

6532 RIOT 

670 



1 7440 

17 

741 72 

290 


AC107 36 

AC125/6 3S 
AC 12 7/8 30 

AC141/2 30 

AC176 28 

AC 187/8 32 

ACY17/18 70 
ACY19/20 76 
ACY21/22 76 
ACY28 7B 
AO142 120 
ADI 49 79 

ADI 61/2 42 

AF118 96 

AF139 40 

AF178 76 

BC107/8 10 

BC107S 12 
BClOB 10 
BC108B 12 
BC10BC 12 
BC109 10 

BC109B 12 
BC109C 12 
6C117/8 20 

BC140/42 30 


BC143 
BC147/8 
BC1478 
8C148B 
BC148C 
BC149 
BC149C 12 
BC163/4 27 

BC167/8 10 

SCI 69 
8C16O 
BC167A 10 
8CI68C 10 
BC169C 10 
BC170 16 

BC171/2 11 

BC173 11 

BC177/6 20 

SCI 79 20 

8C1B1 20 

SCI 82/3 10 

8C1B4 10 

BC182L 
BC183L 
BC1B4L 
BC1B7 
BC212/3 
BC212L 
BC213L 
8C214 
8C214L 


BC237/8 14 


BC3078 

8C3088 


BC441 

BC461 


BCY70 

BCY71/2 

BD121 


80133 

BD135 


BD140 

BD144 

B0205 

BD245 

BD378 

BD434 

BD517 

BD695A 

BD6g6A 

BDY56 

BDY60 

BF1 15 

BF167 

BF173 

BF177 

BF178 

8F179 

BF180 

BFI 94/5 

BF196/7 

BF19B 

BF199 

BF200 

BF224 

BF244A 

BF2448 

8F2568 

BF257/8 

BF259 

BF274 

BF336 

BF451 

BF594 

BF595 



BFX29^ 


TTpsoc 

58 

14 

8FXB5/8e 

28 

TIP31A 

45 

16 

BFXB7/8B 

28 

TIP31C 

55 

15 

BFY60/51 

23 

TtP32A 

48 

15 

BFY52 

23 

TIP32C 

60 

34 

BFY56 

32 

TIP33A 

65 

34 

BFY64 

35 

TIP33C 

76 

40 

BFYB1 

120 

TIP34A 

74 

40 

BFV90 

60 

TIP34C 

68 

14 

BRY39 

40 

TIP35A 

160 

14 

BSX20 

20 

TIP35C 

185 

15 

8SX29 

34 

T1P36A 

170 

15 

BSY95A 

25 

TIP35C 

199 

16 

BU105 

170 

TIP41A 

55 

20 

BUI 08 

240 

TIP41B 

60 

96 

BUI 09 

210 

T1P42A 

60 

115 

BU205 

190 

TIP42B 

76 

48 

8U206 

200 

TIP120 

90 

60 

8U208 

200 

TIP121 

99 

45 

E421 

250 

TIP141 

120 

40 

MDB001 

250 

TIP142 

120 

40 

MJ2965 

90 

TIP147 

120 

40 

MJE340 

54 

T)P2955 

60 

198 

MJE370 

100 

TIP3055 

60 

110 

MJE371 

100 

TIS43 

32 

46 

MJE520 

95 

TIS44/45 

45 

70 

MJE2956 

99 

T1S4B 

50 

55 

MJE3055 

70 

TISBBA 

60 

75 

MPF102 

66 

T1S90 

30 

99 

MPF103 

36 

TIS91/93 

32 

99 

MPF104 

36 

UC734 

65 

160 

MPF105 

36 

VKIOID 

60 

160 

MPF106 

40 

VN10KM 

45 

35 

MPSA05 

25 

VN46AF 

78 

29 

MPSA06 

25 

VN66AF 

85 

27 

MPSA12 

32 

VN88AF 

94 

25 

MPSA55 

30 

ZTX107/8 

11 

30 

MPSA56 

30 

2TX109 

12 

35 

MPSA70 

30 

2TX212 

28 

38 

MPSU02 

SB 

2TX300 

13 

12 

MPSU05 

55 

2TX301/2 

16 

12 

MPSU06 

55 

2TX303 

26 

16 

MPSUS2 

65 

2TX304 

17 

18 

MPSU55 

60 

ZTX314 

25 

30 

MPsuse 

60 

ZTX320/26 30 

S 

0C23/26 

170 

ZTX341 

30 

oc2e 

130 

ZTX50Q/1 

14 


0C36 

120 

2TX502/3 

18 

3R 

OC41/42 

120 

2TX504 

25 

¥ 

0C44 

120 

ZTX531 

25 

m 

0C46/70 

40 

2TX550 

25 


OC71/72 

40 

2N696 

30 

OC76 

SO 

2N697 

23 

36 

OC81/B2 

So 

2N698 

40 

30 

0C83/84 

40 

2N699 

48 

39 

OC170/1 

85 

2N706A 

19 

) 23 

DC200 

85 

2N70B 

19 

1 23 

T1P29A 

36 

2N914/5 

32 

1 26 

T1P29C 

52 

2NgiB 

35 

105 

T1P30A 

48 

2N930 

20 


74173 65 


74174 

74175 

74176 66 

74177 75 

7417B 95 

74179 68 

741B0 65 

74181 140 
■74182 76 

74184 99 

74185 99 

74186 290 

74190 70 

74191 70 

74192 70 

74193 65 

74194 75 

74195 65 

74196 65 

74197 65 

74196 99 

74199 99 

74221 80 

74246 150 

74247 150 

74248 160 

74249 150 

74251 60 

74259 196 
74265 65 

74273 195 
74276 150 

74278 160 

74279 90 

742B3 90 

74264 199 
74285 199 
74290 106 
74293 125 
74297 236 
7429B 100 
74351 196 

74365 55 

74366 65 

74367 55 

74368 55 

74390 99 

74393 99 
74490 120 


74LS 

LSQO 
LSOl 
Lii02 
LS03 
LS04 
LS05 
LS06 
LSOB 
LS09 
LS10 
LSI 1 
L512 
LS13 
US14 
LSI 5 
LS20 
LS21 
LS22 
LS26 
LS27 
LS28 
LS30 
LS32 
LS33 
LS37 
LS38 
LS40 


LS42 

LS47 

LS4B 

1,849 

LS51 

LS54 

LS55 

LS63 

LS73 

LS74 

LS75 

LS76 

LS7& 

LSB3 

LSB6 

LS86 

LS90 

LS91 

LS92 

LS93 

LS9G 

LS96 

LSI 07 

LSI 09 

LSI 12 

LSn3 

LSI 14 

LSI 22 

LS123 

LSI 24 

LSI 25 

LS126 

LSI 32 

LSI 33 

LSI 36 

LSI 38 

LSI 39 

LSI 46 

LSI 47 

LSI 48 

LS151 

LSI 53 

LSI 55 

LS156 

LSI 57 

LSI 58 

LSI 60 

LS1G1 

LSI 62 

LSI 63 

I SI 64 

LSt65 

LSI 66 

LS16B 

LSI 70 

LSI 73 

LSI 74 

LSI 75 

LS181 

LSI 83 

LSI 90 

LSI 91 

LSI 92 

LSI 93 

LSI 94 

LSI 95 

LSI 96 

LS197 

LS200 

LS202 

LS221 

LS240 

LS241 

LS242 

LS243 

LS244 

LS245 

LS24 7 

LS248 

LS249 


2N 1131.7 24 
2N1303/4 65 
2N1305/7 60 
2N130B 68 

2N1613 30 

2N1671B 160 
2N2160 296 
2N2219A 28 
2N2220A 26 
2N2221A 28 
2N2222A 25 

2N2369A 18 
2N2646 45 

2N2B46 60 

2N2904 28 

2N 2905A/8 26 
2N2907A 26 

2N2926G 
2N3053 
2N3054 
2N3055 
2N3442 
2N3665 
2N3614 __ 

2N3615 199 
2N3663 15 

2N3702/3 10 
2 N3 704/5 10 
2 N3 706/7 10 
2N370B/9 10 
2N37rO 10 
2N37n 10 

2N3771 


2N3772 195 
2N3773 270 
2N3819 22 

2N3820 46 

2N3822/3 65 
2N3866 90 

2N3903/4 IB 
2N3g05 IS 
2N3906 17 

2N4037 46 

2N4058 10 

2N4061/2 10 
2N4069 45 

2N4427 60 

2N4859 78 

2N4871 55 

2N5135/5 20 
2N513B 18 

2N6172 18 

2N5179 45 

2N5180 45 

2N5191 75 

2N5194 
2NB305 
2N5457 
2N545B/9 36 
2N5485 


36 


LS251 40 

LS253 40 

LS257 48 

LS258 40 

LS259 B5 
LS260 21 

LS261 196 
LS266 25 

LS273 90 

LS275 290 
LS279 88 

LS280 250 
LS283 45 

LS290 57 

LS293 46 

L5295 215 
LS296 130 
LS299 420 
LS300 175 
LS302 176 
LS320 270 
LS323 270 
LS324 200 
L532S 320 
LS32e 330 
LS327 31S 
LS347 160 
LS346 190 
LS352 185 
LS353 IBS 
LS35G 37 
LS366 ■“ 

LS367 
L5368 
LS373 
LS374 
LS375 
LS377 
LS378 
LS379 . 

L5384 395 
LS385 378 
LS390 62 

LS393 60 

LS395 199 
LS399 220 
LS445 140 
LS471 620 
LS490 246 
LS541 136 
LS640 225 
LS641 225 
LS645 210 
LSG68 176 
LS669 ISO 
LS670 175 
IS673 550 
LS674 760 


CMOS 

4000 1i 

4001 T 

4002 1 

4006 6 

4007 1 

4008 

4009 

4010 

4011 

4012 

4013 
/i014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 


2N5777 
2N6027 
2N6109 
2N6290 
2SA715 
2SC495 
2SC496 
2SC1096 
2SCU72 126 
2SC1173 126 
2SC1306 160 
2SC1307 220 
2SC1449 66 
2SC167B 140 
2SC1923 60 
2SC1945 226 
2SC1953 90 
2SC1957 90 
2SC1969 198 
2SC202B 86 
2SC2029 200 
2SC207B 175 
2SC2091 86 

2SC2314 85 

2SC2166 165 
2SC1679 190 
2SD234 76 

2SK45 90 

3N12B 112 

3N140 112 

40097 aa 



4023 

4024 

4025 


4026 130 


4027 

4028 

4029 

4030 

4031 


4D32 126 

4033 185 

4034 195 

4035 95 

4038 275 

4037 115 

4038 110 

4039 290 


4040 

4041 78 

4042 60 

4043 70 

4044 G5 

4045 170 


4046 

4047 
404B 

4049 

4050 

4051 

4052 

4053 


4054 125 

4005 125 

4056 120 

4057 1915 

4059 480 

4060 90 

4061 1226 

4062 996 


4063 

4066 


4067 399 

4068 22 


4069 

4070 

4071 

4072 

4073 

4075 

4076 

4077 

4078 

4081 

4082 

4085 

4086 


4089 140 

4093 43 

4094 168 

4095 90 

4096 90 

4097 320 


4098 

4099 

4160 

4161 

4162 

4163 
4174 


4175 105 

4194 105 

440B 790 

4409 790 

4410 725 

4411 695 

4412 800 

4415 480 

4419 280 

4422 770 


4435 850 

4440 999 

4450 350 

4451 350 

4490 350 


4501 

4502 

4503 

4504 
4 506 
4507 
4506 
4510 
451 1 
4512 


4513 199 

4514 195 


4516 

4517 

4518 

4519 

4520 

4521 

4522 
4526 


78 
200 
125 
95 

4527 115 

4528 80 

4529 150 

4530 90 

4531 130 

4532 110 

4534 500 

4536 295 

4538 115 

4539 115 

4541 140 

4543 135 

4544 ISO 

4549 395 

4553 299 

4554 190 

4555 60 

4556 55 

4557 320 

455B 120 

4559 395 

4560 180 

4561 104 

4562 495 

4566 175 

4568 250 

4569 176 

4572 36 

4580 460 

45B1 250 

4582 99 

4583 99 

45B4 48 

4565 99 

4597 330 

4598 290 

4599 595 

40097 88 

40100 215 
401D1 130 

40102 180 

40103 175 

40104 95 

40105 115 

40106 75 

40107 60 

40108 450 

40109 100 

40110 300 
40114 240 
40163 108 
40193 108 
45106 595 
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O S' LIQUID 

CRYSTAL 

DISPLAYS 

3i digit 

550 

A digit 

850 

6 digit 

750 

NEONS 


Rod or Amber 

Round Of 


Square 


30p each 

OPTO SWITCH 

Reflective 


T1L139 

170 

Stoned similar 

to RS 

186 

ALUM. BOXES 

3x2x1" 

65 

4x2U2" 

85 

4x2|x2;" 

103 

4x4x2J'f 

120 

5x4x2 

IQS 

5x2ixU'' 

90 

5x2)x2]" 

130 

5x4x14-'' 

99 

5x4x21" 

120 

6x4x2^ 

120 

6x4x3" 

150 

7x5x3" 

180 

0x6x3" 

210 

10x4ix3’' 

240 

10x7x3" 

275 

12x5x3" 

260 

l2xBx3" 

296 


OIL SOCKETS 


(TEXAS) 





Low 

Wiff! 


profile 

Wriip 

8 (tin 


8p 

2Sp 

14 [jin 


lOp 

3Sp 

16 ittn 


lOp 

4ZP 

18 pill 


lep 

S2p 

20 pin 

22p 

eop 

22 [.tin 

25p 

70p 

24 pin 

2Sp 

70p 

28 gin 

28p 

sop 

.36 pin 


— 

106p 

40 pin 

30p 

99p 

OIL 


Rlbtran 

PLUGS 


Cable 


(Headera) 


ft. 

14 pin 

44 

10 way 

16 pin 

49 


zzp 

24 pin 

88 

24 way 

40 pin 255 


50p 

SPEAKING clock 

Full Kir 

of 

pans 

now 

available 

Only) £37.50 

ZERO Inaertloti Force 

OIL Socketa 


24 wey 

69Sp: 2B 

way 

86Qp; 40 way 975p 


DIODES 


AA1 19 

15 

BA 100 

IS 

BYl 00 

24 

BY126 

12 

BV127 

12 

CR033 

250 

0A9 

40 

0A47 

12 

OA70 

12 

OA79 

15 

OA85 

15 

OA90 

B 

0A91 

8 

OA95 

8 

OA20O 

8 

OA202 

a 

1N914 

4 

1N916 

5 

1N4001/2 

5 

1N4003 

8 

1N4004/5 

6 

1N4006/7 

7 

1N414B 

4 

1N5401 

15 

1N5404 

16 

1N5406 

17 

1N5408 

19 

1S44 

9 

1S921 

9 

6 A/100V 

40 

6A/400V 

SO 

6A/800V 

66 

Naiaa Diode 

Z5J 

195 

SCR'a 


Thvriatora 

0 BA-100V 32 

1A/200V 

58 

1A/400V 

70 

5A/300V 

38 

5A/400V 

40 

5A/600V 

46 

8A/300V 

60 

BA/eoov 

95 

12 A/1 OOV 

78 

12A/400V 

95 

12A/800V188 

BT106 

ISO 

01116 

160 

C106D 

38 

TIC44 

24 

TIC45 

29 

TIC47 

35 

2N5062 

32 

2N5064 

38 

2N4444 

130 

DIAC 


ST2 

25 


SPEAKERS 

an, 0 3 W. 2"; 2 25", 2 5". 

3" 60p 

0 3W. 2 5" 40n; 640 or 

800 sop 


BRIDGE 

RECTIFIERS 

iplnulic i:»se) 


1A/50V 
1A/1OOV 
1A/400V 
1A/600V 
2A/50V 
2A/200V 
2A/400V 
2A/600V 
6A/100V 
6A/400V 
6A/600V 125 
10A/200V216 
10A/600V3S0 
25A/200V240 
25A/600V395 
BY164 56 

VM18 SO 


ZENERS 

Range: 2V7 ro 
39 V 400mW 
Bp aacti 
Range; 3V3 lo 
33 V, 1 3W 
16p ttflch 


varicaps 

MVAM2 IBS 
MVAMU5 1S8 
BA102 30 
BB105B 40 
BB106 40 


TRIACS 

3A/100V 46 

3A/400V se 
3A/800V SB 
BA/1 OOV 60 
0 A/4 OOV 89 
BA/aOOV 115 
12 A/1 OOV 78 
12 A/400V 82 
12A/0OOV135 
18A/100V103 
16A/400V10S 
16 A/800V 220 
25A/400Via5 
25A/e00V295 
25A/1000V 

460 

30A/400VS2S 
T2B00D 120 
2N5777 45 

4N33 13S 

0CP7) 120 

0RP12 68 

0RP61 9S 


OPTO ELECTRONICS 

LEDS tncliidiog Clips 
TIL209 Rod 126" 

TiL211 Green 125" 

TIL212 Yeltow 
TIL220 2" Red 
0 2" Yel, Grn, Amber 
Red. Green end Yellow 
Reciangular LEDs. 
Triangular LEDs R&G 
0 2" Flashing LED Red 
0 2" 0i colour LEDs 
Red/Green 
Groen/Yolfow 
0 2" TrI colour LEDs 
Red/Greon/Yellow 
0 2” Red High Bright 
LD271 Infra RedlomlO 46 


TIL32 Infra Rod (omhi 
SFH205 (deleciorl 
TIL78 (do lectori 
TIL100 

7 Segmant Dlaplave 

TlL3fl 5''C.An 
T(L322 B”C.th 
DL704 3''C.Cth 
DL707 3"C.Anod 
DL747 6''C.Cfllhod, 
B" Orange C.A. 
FND357or600 
3" Green C,A. 

11 3" Red or Green 


180 

260 

120 

140 

150 


Bargraph 10 seg. Red 225 


FERRIC CHLORIDE 

1 lb bag Anhydrous 
195p •( 50p p&p 


DALO ETCH RESIST 

Pert + Spare tip 90p 


COPPER CLAD BOARDS 

Fibre Single- Double- SBBP 

Glass sided sided 9 6"xe 5" 

6">c6" 90p 11 Op 95p 

6"k 12' iSOp 19Sp 


SOLDERCON PINS 

100 pins 70p 500 pins 325p 

VEROBOARDS 0 1 " 

Clad Plain 
2ix3i'' 73p S2p 

2 x5" 63p 

3! x3i'' 63p 

3: x5' 95p 79p 

3i X 1 7" 32Sp 21 Ip 

4jx1B" 426p 

Pkt. of 100 pins sop 
Spol Face Cultrir 118p 
Pin Insertion Tool 18^ 

VQ'Board ISO 

DIP’ Board 330 

Vero Strip 144 

Si00 Board £14 

PROTO-DECa 

Voroblnck 376 

S-Dcc 350 

Furobreadboard 520 

Bimboard 1 695 

Superstrip SS2 1350 


VERO WIRING PEN and Spool 3l0p 
Spare Wire (Spool) 76p; Combs 6p aa. 


COMPUTER CORNER 

• VIC 20 MICROCOMPUTER. Connects directly 

to a colour TV, 5K RAM expandable to 32K 
PET type graphics. £165 

• CASSETTE DECK for VIC20 including a free 6 

programme Cassette, £34 

• EPSON MX SERIES PRINTERS; see top right 
hand side of this advertisement. 

• SEIKOSHAGP80A Unihammer Printer, gives 

normal and double width characters as well as dot 
resolution graphics 8" Tractor feed. Parallel 
interface standard. £195 

• SOFTY-2. As reviewed in PE September 1981. 

The complete microprocessor development 
system for Engineers & Beginners. New powerful 
instruction. Accepts any 24 pin 5V single rail 
EPROM. Supplied fully built, tested & enclosed in 
a black ABS case. Price inci. encapsulated plug in 
power supply. £169 

• VIDEO MONITOR 9" fully cased. B&W. Fully 
guaranteed. Excellent value for money at only £69 

• TEX EPROM eraser. Erases up to 32 ICs in 

15*30 min. £33 

• TEX EPROM eraser with integral 30 min. 

Electronic timer £45 

• Spare 'UV lamp bulbs £9 

• 5V/5A PSU Ready built and tested £25 

• Attractive Beige/Brown ABS CASE for 

Superboard/UKIOI or Home Brew £26 

• Extra 4K of RAM (8 off 2114L-300nS) £7 

• Space Invaders for Superboard £6 

• Full ASCII coded keyboard type ’756’ £39 

• 4 X 4 matrix keypad {reed switch assembly) £4 

• Cl 2 Cassettes in Library Cases 40p 

• 8j- Fan fold paper (500 sheets) (no VAT) £6 

• 9^" Fan fold paper (500 sheets) (no VAT) £6 

• Teleprinter Roll (no VAT) £3.50 

(P&P on most of the above items is extra) 

Cal! in at our shop for demonstration of any of the 

above items. Be satisfied before you buy. 


SPECIAL OFFER 



It 

50+ 

NE555 

16p 

14p 

21 14L-3 

87p 

80p 

2114L-2 

87p 

80p 

2708 

175p 

160p 

2532 

450p 

375p 

2716 

21 Op 

195p 

2732 

400p 

375p 

4116 

75p 

68p 

6116 

580p 

550p 

6522 

350p 

320p 

7805 1A/5V 

45p 

35p 


CUSTOMER: How can 

Watford sell full spec 
devices so cheaply? 
WATFORD: It's simple. 
By bulk buying (direct 
from manufacturers 
where possible), low 
overheads, and smaller 
margins which give us 
an edge over our 
competitors. 


ANTEX 

Soldering 

Irons 

C 15W 
CXI 7W 
CCN I bVV 
X25W 

Spare btta 
Elements 
Iron stands 
Host Shunt 


410 

42S 

425 

440 

SO 

200 

160 

25 


GAS 8i SMOKE 
DETECTORS 

TGS8 1 2 8. 

B13 575 

Suckuis 40 


Buy 

with 


a 


Just phone 
your order 
through, we 
do the rest. 


ultrasonic 

TRANSDUCERS 


40KH? Tr,,n:,[nilief R 
Rticeivur 395p/pair 


1A 

T03 

(VO 

-VO 


5V 

7005 

I45p 

7905 

220p 

12V 

79 12 

14Sp 

7912 

220p 

15V 

7615 

145p 

7916 

2Z0p 

1BV 

7818 

ISOp 


— 

1A 

T0220 Plastic Casino 


5V 

7B05 

50p 

7905 

65p 

12V 

7812 

SOp 

7912 

65p 

15V 

7815 

60p 

7915 

55p 

1BV 

781B 

BOp 

7916 

esp 

24V 

7824 

SOp 



100mA T092 

Plastic Casing 


5V 

78L05 

30p 

7 9 LOG 

60p 

6V 

78L62 

30p 


— 

ev 

7BLB2 

30p 


— 

12V 

7BL12 

30p 

79L12 

60p 

t5V 

78L15 

30p 

79L15 

60p 




LM309K 

135 

LM300H 

170 

LM309KP 

99 

LM304H 

160 

LM317H 

280 

LM305H 

140 

LM317K 

350 

7BH05 5V/5A S60p 

LM323K 

SOO 

78HG 

+ 5 to 


LM326N 

240 

r24V5A I 

S99p 

LM327N 

270 

79HG 

-2.25V to 

LM723 

35 

-24V 5A 78Sp 

T0A625B 

76 


SWITCHES 


SLIDE 260V 

lADPDT 14 

IADPDT C/OFF 15 
i A DP On/on/on 40 

PUSH BUTTON 
Spring loaded 

Laichingor 
WlomeniarY 6A 
SPOT clover 99 
DPDT r/ovBf 145 

MINIATURE 
Non Locking 

Push to make I5p 
Push break 2Sp 


TOGGLE 2A 250V 

SPST 33 

OPDT 44 

4 pole on oK 54 


Sua-MIN 

TOGGLE 

SP ctianoDOvor 
SPST on off 
SPDT c/off 
SPDT Biased 
DPDT 6 tags 
DPDT C/OFF 
DPDT Biased 
3 pole c/over 


ROCKER; 5A. 250V SPST 28p 

ROCKER: (white) lOA 260V SPDT 

38p 

ROCKER: With neon lights rod when on. 
10A250V, DPST 85p 

ROCKER: iWhiiol 10A/250VDP0T 72p 
ROTARY: Make your own Multiway 
Switch. Shafting Aasambly accomiTio- 
dales up to 6 wafers. 90p 

Sroak before mak^ Wafers. Silver comacts 
1 pote/12 way: 2 pole/0 way; 3 oalo/ 

4 way; 4 doI«/ 3 way; 6 polo/2 way 6Sp 
Mains DPST Switch to fll 4Sp 

Screen St Spacers 6p 

ROTARY: (Adju«Ubl» Step Typo) 

1 poIl*/ 2 to 12 way. 2p/2 to 6 way, 3 pole/ 

2 to 4 way, 4 pole/2 to 3 way 4Bp 

ROTARY: Mains 250V AC 4 Amp 58p 

way B5p; 8 way Mp; ID way l^lfp; I 
(SP0T)4way 19dp. ' 


WATFORD'S 
Ultimate Monitor 1C. 

A 4K Monitor Chip specially designed to 
produce the best from your: Superboard 
Series I & II, Enhanced Superboard & 
UK101. As reviewed by Dr. A. A. Berk in 
Practical Electronics, June 1981. 

Price only £15.95 + 50p P&P. 


EPSON MX Series PRINTERS 

Now available from stock at very 

competitive prices. 

• MX80T 10" Tractor Feed, 9x9 

matrix, 80 column Speed BO CPS bi* 
directional. Centronics interface. Baud 
rate 110-9600 (RS232) £340 

• MX80FT Has Friction & Tractor Feed 
plus all the MXaOTs facilities £375 

• MX80FT2 Has high resolution 

Graphics option plus all the 
MXaOFT's facilities £420 

• MX100 132 Column plus all the 

facilities of MX80FT2. Value for 
money. £550 


D' CONNECTORS 
mini.,(Cannon type) 
Solder Bucket cov*f« 
Plugs SockeU plastic 
9 way 9Sp 12Sp 145p 

IS way 135p 198p 150p 

25 way 170p 230p 130p 

37 way 290p 398p 186p 


PCB Pins 
25 way 200p 


24Sp 


PCB Ptna Iright angle) 
25 way 21 Op 27Sp 


Amphonol 

Plugs 

24 way 
IEEE 

B7Sp 


36 way 

Ccntonic 

ParaOol 

6S0p 


EDGE CONNECTORS 
Two rows 

1 156 

2 X 10 way — 135p 

2x15 way — 140p 

2x18 way 180p14Sp 
2x22 way 199p 200p 
2x25way 22Sp 220p 
2x30 way Z4Sp— 
2x36 way Z96p .— 
2x40 way 315p — 
2x43 way 395p — 


TRANSFORMERS (mains prim. 220-240V1 
6-0-6V 100mA: 9-0-9V 75mA: 12-0-12V 
75mA 98p 

0VA (ypo: 6V- 5A 6V- 5A; SV- 4A 9V. 4A; 
12V- 3A 12V- 3A; 1 5V- 25A 15V- 25A 220p 
1ZVA: 4 5-1 3A 4 5V-1 3A; 6V-1 2. 6V- 
1 2A 12V- 5A 12V- 6A 27Bp (30p p&p) 
24VA; 6V-1 5A 6V.1 5A; 9V-1 2A 9V-1 2A: 
12V-1A 12V-1A, 16- BA 15-6A: 20V-6A 
20V- 6A 3Z0p(44pp&p) 

50VA: 6V-4A 6V-4A: 9V-2 5A 9V-2 5A; 12V- 
2A 12V-2A; 15V-1 5A 15V-1 5A; 20V-1 2A 
20V-1 2A; 25V-1A25V-1A: 30V- 8A 30V- BA 
39Sp{60pp&p) 
100VA: 12V-4A 12V-4A: 15V-3A 15V-3A; 
20V-2 6A 20V-2 5A: 30V-1 5A 30V-1 SA; 
40V-1 25A40V-1 25A: 50V 1A 50V-1A 

920p (60p p&p) 
(N.B. P&P charge to bo added aboveoirr normal 
postal charge). 


JUMPER LEADS Ribbon Cable Assembly 
Single ended DIP. 24" length Cable 
1 A pin 146p 16 pin lesp; 

24 pin 240p; 40 pin 380p. 

Double ended DIP 

14 pin 16 pin 
6" l6Sp 206p 

12" 198p 21Sp 

24" 210p 235p 

36" Z30p 2S0p 


24 pin 

300p 
31 Sp 
34Sp 
375p 


40 pin 

465p 

490p 

540p 

S9Bp 


CRYSTALS 

32 76BKHZ 
lOOKHz 
200KHZ 
455K.HZ 
iMHz 
1 2BMHz 
1 6 MHz 
1 a MHz 
1 008M 

1 8432M 

2 OM Hz 

2 4576M 

3 276eM 
3 67954M 

3 6864M 

4 OMHz 

4 032MHz 
4 BOMHz 
4 194304M 

4 4336t9M 

5 OMHz 
5-ia5MHz 

5 242e8M 

6 OMHz 
6.144MHz 

6 5536MHz 

7 OMHz 

7 168MHz 

7 68MHz 
B OMHz 

8 OB333M 

8 867237M 

9 OOMHz 

9 375MHz 

10 OMHz 
10 7MHz 
10 24MHz 
12 OMHz 
12 52BMHZ 
14 31818M 
16 OMHz 
IB OMHz 
IB 432M 

19 96BMHZ 

20 OMHz 
24 OMHz 
24 930MH2 
26 69M 

26 670MHz 

27 648M 
27 146M 
27 t25MHz 
3B 66667M 
48 OMHz 
100 OMHz 
116 OMHz 


100 

270 

296 

370 

295 

392 

396 

39S 

290 

220 

240 

220 

220 

150 

300 

200 

290 

200 

200 

120 

200 

300 

390 

220 

240 

200 

200 

250 

ZOO 

200 

395 

240 

200 

360 

200 

220 

200 

290 

300 

320 

250 

240 

240 

325 

325 

200 

325 

290 

325 

330 

240 

295 

290 

270 

375 

300 


ASTEC UHF 
Modulators 

OMHz 280 

SMHzWidc- 
bandwitlih 425 


WATFORD'S UNIVERSAL 
MICRO EXPANSION SYSTEM 

Designed by Watford Electronics, this extremely 
versatile and economical Expansion System as 
published in E.T.I., starting from Dec., 81 issue, 
offers a low cost flexible expansion facility for 
ZX81, UK101, SUPERBOARD, ACORN ATOM, 
PET, TANGERINE. VIDEO GENIE, ECT. 

The Motherboard (Interfaces with the Computer) 
has capacity to accept up to five daughter cards 
and can be paralleled for even more daughter 
cards. 

All PCBs are of Computer grade finish and are 
supplied in Kit form. 

Just look at the expansion possibilities: 
MOTHERBOARD Accepts up to five Daughter 
Cards Full Kit; £36.50 

SOUND CARD Utilising up to three AY-3- 

8910 Sound chips, (one supplied with every Kit) 

Full Kit: £24.95 
PIO CARD Using two 6520 PIA chips, this 
Board offers Centronics parallel printer driver, 
digital to analogue converter and a host of other 
out-put facilities. Full Kit: £19.95 

PROM PROGRAMMER This simple but ex¬ 
tremely useful card can blow 27 16 or 2732 single 
rail EPROMS. Full Kit: £19.95 

PROM CARD P.C.B. cards for housing four 
2716 or two 2732 EPROMS. 

(4x2716) Full Kit: £9.95 

(2x2732) Full Kit: £9.75 

RAM CARD 8 K RAM card. Accepts 16x2114 
RAMs. The Board is supplied fully populated. 

Full Kit: £28.50 

(N.B. PCBs may be bought separately) 


WATFORD 

}l. (0923) 40588 


ELECTRONICS 

Telex. 8956095 
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TECHNICAL FEATURE bbbb-b— 

COMPUTER INT 
SLIDE PROJECT 


Information is that which enables us to 
make decisions. It may take a variety of 
forms: numeric, textual, sonica nd pictorial. 
The most familiar of these is probably 
numeric. As humans, our inability and 
dislike of handling this class of information 
was one of the prime motivations, many 
years ago, for the development of the digital 
electronic computer. Techniques for 
numeric information processing via 
computers are now well established. In 
many areas of application such as 
automatic process control, scientific 
analysis, simulation, and computer aided 
design/ manufacture the prominent role of 
the computer is most apparent. 

Over the last decade computer tech¬ 
nology has turned its attention to yet 
another form of information — words and 
text. Advances in the power of both 
microcomputer systems and data storage 
techniques have been combined to produce 
a multitude of document, text and word 
processing systems. Like numeric compu¬ 
tation, text handling is now a standard 
facility on most micros. By means of 
appropriate software packages it is possible 
to keep (and periodically update) address 
lists, compose essays or letters and analyse 
text for authorship and style. 

Currently, there is “teeming” activity in 
yet a third area of information processing 
—graphics. Graphic information may take 
many different forms. Broadly, however, 
these fall into two fundamental categories 
— based upon either static or animated 
images. These may originate from two 
possible sources. Either they may be 
generated by a computer program or 
captured by some form of camera. 
Independently of their source these images 
may be stored on an appropriate storage 
medium and then retriev^ for display viaa 
suitable screen device. Presently, there is 
much interest in computer systems able to 
process pictorial information of this type— 

Fig L Computer Controlled Slide Projection 


either internally (as in robot vision systems) 
or externally (as in image retrieval 
applications). 

Graphic images may be stored externally 
on numerous types of storage device—for 
example, slides, cinefilm, videotape and 
optical disk. The first ofthese offers an easy, 
inexpensive way of storing static graphical 
images. The latter three media provide 
increasingly sophisticated image storage 
techniques that offer the possibility of 
handling both static and dynamically 
changing scenes. Combined with appro¬ 
priate computer technology these external 
image storage devices havea varietyof uses. 
Undoubtedly, slide projection equipment 
is the least costly and probably most readily 
available. In the remainder of thisarticle we 
describe the use of a microcomputer for 
controlling the display of images retrieved 
from one or more slide projectors. 


Use of Slide 
Projectors 


Pictorial communication through the 
medium of slides is a powerful means of 
disseminating information. Because of the 
large amount of highly resolved detail that 
can be contained in a picture, this type of 
communication channel has a high 
bandwidth for information transfer. For 
this reason slides are often used to 
supplement lectures on scientific and 
technical topics. Other information dis¬ 
semination activities such as computer 
aided learning and computer based aiding 


RETRIEVED 



INFORMATION 


systems also frequently employ slide 
presentation techniques in order to 
supplement material presented via a VDU 
screen. In addition slides are often widely 
used for advertisingand sales promotion— 
particularly when automated display 
systems can be set up and left running 
without a human operator. 

Computer based training and aiding 
sj^tems that involve the use of slide images 
will require a facility that enables the inter¬ 
connection of their embedded micro¬ 
computer to the external picture projection 
equipment. In order to achieve this some 
form of hardware/software interface is 
required — as depicted in Figure 1. Micro¬ 
computer peripherals are usually inter¬ 
connected by means of one of tiie 
internationally accepted interfacing stan¬ 
dards. The most popular of these are the 
RS-232C, IEEE-488, CAMAC, S-lOOand 
so on. Unfortunately, there are no 
commonly agreed upon standards for the 
interfacing of “exotic” peripherals such as 
slide projectors — video tapes or video¬ 
disks. In view of this arbitrary non¬ 
standard interfaces often have to be used. 
The basic function of the interface is to 
convert control signals produced by the 
computer into a form that are acceptable to 
and which can be handled by the slide 
projector. Obviously, the detailed design of 
the interface will depend upon the nature of 
both the microsystem and the slide 
projector(s) to which it is to be interfaced. 

Most modem slide projectors depend 
upon the use of some form of slide storage 


DISPLAY DEVICE 

(eg. PROJECTOR SCREEN) 


SONIC or TACTILE 


IMAGE PROJECTION 
SLIDE MAGAZINE 
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ERFACES FOR 


by Philip G. Barker 

magazine. These are usually capable of 
holding from 50 to 100 images. The Kodak 
CAROUSEL S-AV2000, for example, can 
hold up to 80 slides in its circular magazine. 

Projectors of this kind will undoubtedly 
offer facilities that permit the use of a 
remote “hand-held” controller. Typically, 
this consists of a series of push-button 
switches mounted on a small keypad. The 
switches control the motion of the slide 
magazine (either forward or backward) 
and also provide a means of focussing. The 
wires running from the remote controller 
are cabled into the projector by means of a 
multiway plug that is inserted into a 
matching socket mounted on the projector. 

The wiring scheme of a typical remote 
control keypad (that of the Kodak 
CAROUSEL S-AV2000 is depicted in 
Figure 2. Essentially, it is constructed from 
four simple switches. The first of these, A, 
causes the slide magazine to be moved 
forward one position each timeitis pressed. 

B, the second switch, has the opposite 
effect. Switches C and D, together, are 
responsible for focussing the projected 
image. 

When designing a computer interface for 
the type of projector described above the 
remote control socket provides an easy way 
of introducing the computer generated 
control signals. By suitably inter-con¬ 
necting lines PI, P2 and P3 it is possible to 
replace switches A and B by two equivalent 


(C) Computer Interface 



computer controlled relay switches. Once 
this has been done it is a simple matter to 
operate these under software control via a 

Fig 2. Remote Controllerfor a Slide 
Projector 

(A) Projector Interface 


6-wciy surface 
mounting DIN 
socket 


(B) Wiring Arrangement 



suitable output port on the microcomputer. 
Most of these provide TTL signals that can 
be used to activate a transistor circuit thatis 
designed to provide sufficient drive power 
to operate the external relay. Sucha circuit 
is shown in the lower part of Figure 2. 

Typical computer I/O ports may be 
based upon ICdiipssuchasthe INS8255N 
PIA, MOS 6522 VIA, MC6821P PIA or 
the Z80A PIO depending upon the 
microcomputer system used. We have used 
a MOS technology 6522 VIA embedded in 
a PET host system to drive our relays. This 
provides 81/ O lines that may thus be used 
to drive up to four slide projectors. ► 
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TECHNICAL FEATURE 


Sequential 

Projection 

Based upon their repertoire of image 
retrieval strategies slide projectors may be 
categorised as belonging to one or other of 
two general classes. Tlie first, and simplest, 
of these represents those projectors that are 
only able to operate in a sequential access 
mode. Projectors in the second class are 
more versatile. Members of this category 
are able to provide their user with the 
capability of randomly retrieving and 
displaying images. However, projectors of 
this type require a more sophisticated 
interface than that outlined above. In view 
of this, they will be discussed in more detail 
in the next section. 

Controlling a single sequential projector 
by computer is a fairly straight-forward 
matter once the hardware interface has 
been constructed. Assuming that the 
interface connections are brought out 
through lines PAO and PAl of the PET 
User Port (see Figure 2) the program shown 
in figure 3 A will enable a user to control the 
action of the projector. TTe PET keyboard 
is used as an input device. Typing the letter 
F causes tlie magazine to advance to the 
next slide while typing the letter B results in 
a backspace operation thereby enablingthe 
Fig 4. Hardware Interface for Controlling 16 


previous slide to be viewed. Two control 
subroutines are provided. That at lines 300 
through 380 is responsible for generating a 
pulse to activate relay F within the 
interface. Tlie other, at lines 400 through 
480 generates a pulse to activate relay B. 
This program and interface have been 
extensively used to control a Kodak S- 
AV2000 projector. 

The major limitation of a simple single 
projector configuration lies in its small 
storage capacity 80 slides. The system 
could be expanded to handle 320 images by 
attaching a further three projectors. 
However, for many applications this too 
may be insufficient. Storage limitations of 
this type can easily be overcome by 
modifying the interface circuit in such a 
way that it expands the I/O capability of 
the User Port. A suitable modification is 
shown in figure 4. It is based on the use of 
eight SN74LSI75 quad storage latches CD- 
type flip-flops) and a SN74LS138 3-to-8 
decoder/demultiplexer chip. The latter is 
used to generate latch enable signals. User 
Port utilisation is as follows: PAO, PA I and 
PA2 are used as a simple 3-bit address bus 
that specifies which latch (and hence, 
projector) is to be enabled; eadi latch 
services two projectors. Pins PA4, PA5, 
PA6 and PA7 act as a simple four-bit data 
bus whose contents are used to update the 
Projectors — 


enabled latch. TTie CS2 line is used to 
produce a clock pulse which causes the 
selected latch to be updated on its low to 
high transition. 

Using this circuit up to sixteen projectors 
can now be controlled thereby providing a 
capacity for as many as 1280 slides. Tlie 
control program for such an arrangement 
is shown in figure 3B. The user enters the 
projector number (in the range I through 
16) and, as before, the required direction of 
magazine rotation F or B. Notice that 
the interface arrangement shown in Figure 
4 provides the ability to project up to 
sixteen images simultaneously. By means 
of more sophisticated programming 
techniques it becomes feasible to produce a 
variety of interesting graphic effects by 
super-imposing several different images. 
For example, it would be possible to build 
up complex pictures from much simpler 
ones or decompose compound scenes into 
their component parts. Techniques such as 
this offer valuable tools for computer based 
training and aiding applications. 

Random Projection 

Sequential presentation of images is a 
useful techinque when the information to 
be displayed is highly ordered and no 
departures from a linear access scheme are 



-►Projector N<-| (Backward) 


-► Projector N +1 (Fbrwo rd) 


Clock Pulse Lp (0^p^7) 


“► Projector N (Backward) 


Projector N (Forward) 
UH^I6 


+5v 



1 


PA PA 
7 6 


n ri [^ 


SN74LSI75 
LATCH p 


^ - y u uy 


PA PA 
4 5 
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Figure 3 Control Programs for Sequential 
Slide Projectors 


(A) Single Projector 

100 POKE 59459,3 
no POKE 59471,0 

120 PRINT'D 111 SEQUENTIAL SLIDE 
PROJECTION*’ 

130 PRINT “11 -F ADVANCES MAGAZINE” 
140 PRINT “1 —B SHOWS PREVIOUS SLIDE" 
150 REM GET USER’S REQUIREMENT 
160 GETA$:IFA$ = “”THEN 160 
170 IFA$ T’0RA$ = “B“THEN190 
180 GOTO 160 

190 IFA$ T’THEN GOSUB 300 
200 IFA$ “B” THEN GOSUB 400 
210 GOSUB 160 

300 REM MOVE MAGAZINE FORWARD 
310 X PEEK(59471) 

320 X XORl 
330 POKE 59471,X 
340 K-TI 

350 IFTI<K + 20THEN350 
360 X-XANDNOTl 
370 POKE 59471, X 
380 RETURN 

400 REM MOVE MAGAZINE BACKWARD 
410 X ^ PEEK (59471) 

420 X = XOR2 
430 POKE 59471,X 
440 K^TI 

450 IFTI<K + 20THEN450 
460 X XANDN0T2 
470 POKE 59471.X 
480 RETURN 


required. However, there are many 
situations where this mode of usage is not 
applicable. In many real-time image 
retrieval systems, for example, it is never 
possible to anticipate (with any certainty) 
the order in which images will need to be 
displayed. As an example of this, consider 
the use of image projection as a means of 
augmentingthe learning processesinvolved 
in computer based training systems. 

Suppose someone is to be trained in the 
use of microelectronics. Typically, under 
computer control a slide projector might be 
used to show a trainee some slides 
containing pictures of electronic com¬ 
ponents and circuit diagrams in which these 
are used. Then, the computer would 
attempt to assess the trainee’s understand¬ 
ing of the material by requestingtheanswer 
to a multiple choice question that it displays 
on its VDLI screen. Assume that this has six 
single valued response options say A, B, 
C, D, E and F, Once the student has 
responded to the question the computer 
may be required to execute the following 
type of decision logic: 

(f reply is A (hen show slide N; 

!f reply is E or C or B (hen show slide K; 

If reply is D or F then show slide P: 

!f HELPrequested (hengo to HELPER: 

Go to !N VA LID- REPL Y routine; 

Obviously, to implement this kind of image 
presentation strategy in an effective way a 
random access slide projector is a necessary 
pre-requisite. 

Commercial projectors of this type, such 
as the Kodak CAROUSELS-RA20(K),are 
usually fitted with numeric keypads. These 
enable their user to '‘key-in” the decimal 
number of the slide that is to be retrieved 
and displayed. This number represents the 
actual sequential position of the slide in the 
storage magazine. Once it has been keyed- 
in the projector rapidly retrieves the slide 


and projects it. The time to retrieve an 
image is less than five seconds — no matter 
where it resides within the magazine. Thus, 
with this type of projection equipment any 
sequence of slides can be mpidly displayed 
without the need to physically re-position 
them — as would be necessary inthecaseof 
a sequential projector. Unfortunately, 
however, the design and construction of 
computer interfaces for random access 
projectors is more difficult since they place 
a greater demand on the I/O port of the 
host microcomputer —as will be described 
below. 

The way in which the remote decimal 
keypad controller of the Kcxlak RA 
projector operates i.s fairly easy to 
understand. It may be likened to two banks 
of switches A and B. Bank A, consisting 

of nine switches, selects the “tens digit” of 
the slide number, bank B, containing ten 
switches, then selects the “units digit”. The 
slide to be retrieved can now be specified by 
closing just two switches, one in bank A 
(range 0 to 8) and one in bank B (range 0 to 
9), This logic is fairly easy to emulate 
through the use of two SN74145 BCD-to- 
Decimal decoder chips as shown in Figure 
5A. The relay circuits used are similar to^ 

(B) Software for 
Interface Control 


10 POKE 59459,255 

20 INPUT '’[]0++++vENTER SHOE NUMBEI^^ NS 
30 IF NS>a0 THEN 90 
40 IF NS<0 THEN 90 
50 K»INTfNS/10)*16+NS-INT(NS/10)*10 
60 POKE 59471.K 
70 'GOTO 20 

90 PRINT *'f + INVALID SLIDE NUMBER SaECTED" 
100 PRINT nRY AGAIN" 

105 K2-TI 

106 IF TI<K2+120 THEN 106 
no GOTO 20 



RELAY 

CIRCUITS 


^ RELAY 

CIRCUITS 
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those employed in the case of the sequential 
projector shown in Figure 2, Notice that 
each SN74145 IC requires four input lines. 
Together they require the use of all eight 
I/O lines of the microcomputer output 
port. This is a severe limitation if other 
devices also need to use this for I/O. 
However, as will be described later, it is a 
fairly easy matter to overcome this 
limitation. 

A simple control program to operate the 
random access slide projector is shown in 
Figure 5B. Its logic is quite straight¬ 
forward. The slide number typed in by the 
user is transformed from decimal to two 
BCD digits. The resultant bit pattern is then 
sent out via the Pet User Port to the pair of 
decoder chips housed in the interface. 
These then activate appropriate relay 
circuits which nowemulate theeffect of the 
normal remote numeric keypad controller. 
The projector retrieves the specified image 
and displays it. 

A more sophisticated application of the 
projector is embodied in the program listed 
in Figure 6. This software enables it to be 
programmed to show any sequence of 
slides over and over again — as many times 
as its user requires. The time for which any 
particular slide image is displayed can be set 
to a default value or uniquely specified. 
This system has been used for a variety of 
automated demonstrations and advertising 
applications. 

Should the need arise to control a 
significant number of random access 
projectors then, because of the limitation 
mentioned above, analternativeaddressing 
scheme needs to be found. The User Port 
cannot be used because this is dedicated to 
the transfer of switch selection data. The 
microcomputer address bus provides one 
solution to this problem. By equipping each 


projector with an address decoder/latch 
enable circuit it becomes possible to 
memory map the projectors onto the 
address sp>ace of the computer. Then, the 
User Port can be used as a common data 
bus from which the data is strobed by the 
projector whose identification is sent over 
the address bus. If the User Port is not 
available (because it is being employed to 
control other devices) the PETs bi¬ 
directional data bus could be used to 
transmit the slide selection data. This 
arrangement is shown schematically in 
Figure 7. When using this approach to 
l^irojector control, the BASIC statement 

FIG 3 (B) Multiple Projectors 
100 REM CONTROL OF MULTIPLE SLIDE 
PROJECTORS 
110 REM 
120 REM 

130 60SUB 390: REM tNITIALISE SYSTEM 
140 INPUT “□ 11 PROJECTOR NUMBER' ;!! 

150 IFN<10RN>16THEN 140 
160 INPUT " 11 FORWARD OR BACKWARD”; 0$ 
170 IF D$ "F" OR D$= "B” THEN 200 
180 PRINT'‘III"; 

190 POKE 32989.32: GOTO 160 

200 REM CALCULATE WHICH LATCH TO USE 

210 L-INT((N-l)/2) 

220 REM NOW CALCULATE DATA VALUE 
230 REM ASSUME FORWARD MOTION 
240 V-1 

250 IFD$ = “B"THENV 2 
260 REM SEE IF EVEN OR ODD PROJECTOR 
NUMBER 

270 REM ASSUME ODD TO START 
280 SF 1 

290 IFN INT(N/2)*2THENSF 4 
300 REM CALCULATE VALUE OF DATA WORD 


POKE X,Y could be used to request that 
slide Y be displayed on the projector whose 
address is X. Memory mapping of 
projectors onto unused ROM addresses 
within the PET can thus be used to provide 
sufficient expansion capability to support 
any reasonable number of slide projectors 
without placing any demands on the User 
Port. An analogous strategy could be used 
to control the sequential projectors 
described in the previous section. 


CONTINUED ON 
PAGE 34 


310 V = V*SF 

320 REM SEND PULSE TO PROJECTOR 
330 G0SUB490 
340 K = TI 

350 IFTI<K + 20THEN350 
360 V 0 
370 G0SUB490 
380 GOTO 140 

390 REM ***INITIALISE SYSTEM 
400 POKE 59459,255 
410 X PEEK(59468) 

420 X- X0R 128 0R 64 0R32 

430 POKE 59468.x 

440 F0RL-0T07 

450 V^^O: REM CLEAR LATCHES 

460 GOSUB 490 

470 NEXT I 

480 RETURN 

490 REM ***UPDATE OUTPUT LATCH 
500 D - Vn6 + L 
510 P0KE59471.D 

520 POKE 59468,(PEEK(59468) AND NOT 32) 
530 POKE 59468,(PEEK(59468) OR 32) 

540 RETURN 


Fig 7. Memory Mapped Random Access Slide Projector 
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After eventually deciding to “take the lid off" my Video 
Genie EG 3003, I then did the standard "mods" of 
putting in an audio amp and changing the shift keyfor a 
clear and tab key. As I use Microsoft's Editor Assembler 
(Tape Version) I find the tab key essential when running 
this programme. The only way of saving an object code 
was on tape, this works fine but was quite laborious 
when loading a programme I have that prints data off 
the screen to my Teletype (110 boards). 

“How nice it would be to have this programme in 
Eprom," I thought. LookingattheC.P.U.boardtherejust 
happens to be an expansion area for a 24 pin device. 
This device is addressed at 3000-37FFH not used by my 
Video Genie at present except for a few addresses fora 
disc-based system. 

Fitting a 24 pin chip base, a few track cuts, a resistor 
and toggle switch will allow 2K of Eprom at 3000h to be 
enabled when required. 

The only drawback with this system is that one has to 
be able to programme Eprom's. As I own a modified 
Softy, I can programme single rail Eprom's with ease. I 
think the Softy kit is well worth the expense of using 
machine code with the system I use on the Video Genie. 


VIDEO 
GENIE WITH 
2K EPROM 


by Jay Lazzari 


CPU BOARD 


EG 3003 


CUT TRACK" 
BETWEEN PINS 
20-21 


TRACK CU,T 
LINK WIRE 


VIEW FROM FOIL SIDE 




II 


+5V 

R15 

4K7 



21 


MOUNT SI BY DRILLING HOLE IN 
THE FRONT LOWER HALF OF THE 
VIDEO GENIE CASE. 

SI IS A SPOT SWITCH 
RXISA4K7y4WAn 


VIEW FROM COMPONENT SIDE 


Using the Eprom 

As I mentioned earlier, I have a utility programme for 
printing the contents off the screen. Lets suppose the 
programme started at 3000H, all you would have to do 
to run it is type “systemhit newline, then type/12288 
(3000H in decimal) hit newline. Don't forget to enable 
the device first by throwing the toggle switch to the 
enable position (B). The switch (SI) is best left in (A) 
position on switch on. 


z 





1 

21 

P'1- 



Itc 
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CPU BOARD 








EG 


EG 



3002 


3003 



- r\ 


_a_ 
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TRANSFORMER^ 
ENCAPSULATION 
CASES 


Available in 
Blacker Grey 
Polyamide 6 or 
Durethane BKV 30H 


El Types 19, 30, 38,42,48, 54 


ALBOL ELECTRONICS & 
MECHANICAL PRODUCTS LTD 

3 Crown Buildings, Crown Street, London SE5 OJR 

Tel: 01-703 2311/12 Telex 886379 



ZX81 16k SOFTWARE 


All our software comes with full instructions and is SAVEd and ready to RUN, no 
need to spend hours laboriously typing in from books. 


PACK 16/1 includes all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy 
airport shown, you must bring planes into land; 
INVADERS SELF PLAY; PHONEBOOK keep friends' 
and retatives' numbers on cassene; DATE '81 - 
computer dating program. Who will it pick for you? 

ALL ONLY M.96 


CONTROL TECHNOLOGY - 

PERSONAL 

COMPUTER SCIENCE 


ZX-81 


PACK 16/2 includes all of; 

ADVENTURE ATLANTIC: You may become very rich or 
you may bo marooned forever; BREAKOUT: SQUASH 
PRACTICE; LANGUAGE TRANSLATOR translates any 
European language to any other; COMPUTAPRINT - 
uae this program to predict results of horse races, 
football pools, etc. 

ALL ONLY £4.96 


PACK 16/3 includes all of: 

INDI 500; video roadiacer; DRAUGHTS; Computer 
Chequers; BATTLESHIPS * nautical warfare on your 


Cassette 1 % 


A super value cassette of 16K and IK software written in 
Machine Code and Basic. 

Includes: 

React, Invaders, Phantom Aliens. Maze of Death, 
Planetfander, 1 Ching, Hengman, Invaders, Laser Base, 
rectangle plus more. 

ALL ONLY £4.96 


PACK 16/1 + 16/2 + 16/3 
(any two only £5.95) 

ALL THREE ONLY 
_ £6.95 _ 


/TAPEBO0K50.3 + CASSETTE 1 % 
I BOTH ONLY 

£9.95 


Tapebook 50, Version 3 


own computer. 

MASTERMIND Brain Teaser, see H you cen beat a 
microelectronic mind. 

ALL ONLY £4.96 


The breakthrough-ycu'vo waited for: 

PROGRAM THE ZX81 IN ENGLISHIH 
With GAMAL 81 you can now'write adventure programs 
in hours not weeks and with GAMAL 81 you'll have 
every adventure you'll over wont for the price of one. 
Comes on cassette with instruction book, £7.96 


50 programs for the IKRAM ZX8f. 

Latest version includes; 

SQUASH, BREAKOUT, COLUMBIA, SPLAT, 
INTEGRATION, CREDIT CARD CALCULATOR, BANK 
A/C, VATCHECK. TANK BATTLE, TORPEDO, 
HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS 
MORE. 

Still amazing value at £6.96 the lot. 


BOTH OFFERS ARE ONLY £13,96 
SPECIAL OFFER 
TO ALLZX81 OWNERS 


_ AH prices Include VAT e nd postage end pecking 

( CONTROL TECHNOLOGY, 

39 Gloucester Road. Gee Cross. 
Hyde, Cheshire SK14 SJG 
061-368 7568 
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MEMORY 

AN INSIDE JOB Sinclair 


When I first bought my TRS-80, I6K 
seemed to be a very large amount of 
memory. At that time, 16K on theTRS-80 
cost a lot less than 8 K on anything else, and 
it was then, and is even now, among the 
larger amount of free memory offered in a 
single box. For a lot of purposes, 16K was 
more than adequate, and coupled later with 
a Stringy-Floppy for mass storage, and a 
serial printer driven from the cassette port, 
16 K remai ned perfectly adequate f or all my 
needs for a couple of years. Things only 
changed when I started to use the excellent 
Word Processing routine, the Electric 
Pencil, to a greater extent. Using 16K along 
with Electric Pencil leaves room for only 
about 2000 words of text, which is less than 
half the length of the average book chapter. 
There was, of course, no objection to 
recording the text (using cassette) in 
sections, but printing it was a nuisance, 
requiring the printer to be stopped at the 
right places so that a new load of text could 
be loaded in without spoiling the layout of a 
page. 

Mysterious 

Reueots 

At first, none of this tempted me to 
expand, because the ‘‘off^cial” Tandy 
expansion involved buying another box 
which would cost as much as the computer 
did, and which had, like a well-known pill, 
some undesirable side effects, like losing 
your program when the RESET button 
was pressed. Friends who had expanded in 
this way also complained that they got 
mysterious reboots, returning to the 
switch-on procedure, along with loss of 
program. This was always attributed to the 
use of edge connectors which were solder- 
coated rather than gold-plated. My I6K 
machine was quite incredibly reliable, 
including the cassette operations, so that I 
resisted the temptation to expand. 

This year, however, with five books in 
the form of cassette tape to print, and not so 


much time to spare, the possibility of 
expansion again loomed up. By this time, 
the expansion interfaces were no longer 
available, because the Model I had been 
out of production in the U.S.A. for a year. 
This wasn’t such a great worry, because I 
had ordered a new BBC M icrocomputer by 
that time anyway, but I still needed the 
TRS-80 to print out the material on 
cassette, as it might take me some time to 
devise a program to allow the BBC Micro 
to read and use Electric Pencil tapes. A 
series of adverts in the U.S. magazines, 


up the manufacturers, Holmes Engineering 
of Salt Lake City, Utah, and ordered the 
48 K unit. 

By September, there was no trace of 
delivery, but another phone call brought 
me reassurance that the unit was on its 
ways. In Noveniber, with still no sign that 
an:^hing was happening, 1 cancelled by 
letter, only to find a few days later that the 
unit was waiting for me in the local Post 
Office, together with a bill for £11.56 in 
Customs and V.A.T. There didn’t seem 
much point in returning it by then! 



I’ig 1 The memory board with 48K of memory 
however, drew my attention to the 
possibility of internal expansion boards. 

Internal expansion is an attractive 
proposition. It means using a board packed 
with 4116 RAM, plus one address 
decoding chip, sitting on the sockets of the 
original RAM. I knew that Video Genie 
owners had discovered that they could 
expand the Genie to 32K simply by “piggy¬ 
backing” RAM chips on top of the original ' 
ones, and the idea of using a better- 
engineered version appealed to me. 
Dynamic RAM like the4116 does not take 
much operating power, and the unit was 
neat enough to fit inside the keyboard, 
eliminating the problems of these dodgy 
edge connectors. At 80 dollars for an 
expansion up to 48 K, I decided that it was a 
risk I had to try. This was in late July. I rang 


on board 

The unit is well construaed, and well 
thought out. Installation sounds easy, but 
requires some nerve and a certain amount 
of brute force. To start with, the TRS-80 
keyboard has to be opened up. This 
invalidates the guarantee, buttheguarantee 
is usually up by the time you take it out of 
the shop anyhow, and mine was well and 
truly up. My TRS-80 was purchased at a 
time when it was an almost unknown 
computer here, and it was a Compshop 
special, having started life as a 4K unit, and 
fitted with I6K over here. This meant that 
the seals were broken anyhow, and since 1 
had earlier fitted the lower-case modifi¬ 
cation for the Electric Pencil, I felt that 
there wasn’t much point in being queasy 
now. ► 
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Lumps of Solder 

The installation of the additional RAM 
means removing the 8 4116 chips from the 
keyboard, and placing them in labelled 
positions in the new boards, along with 
another 32K (16X4116).! found some of 
the original 4116’s mounted at crazy angles 
in their sockets, because of lumps of solder 
on the pins, which made me wonder where 
they had come from. I removed the solder, 
and plugged them into the new board. The 
instructions then call for four flying leads to 
be clipped to IC pins (one to a resistor) to 
give the decoding signals, and then the > 
memory board, which is fitted with pins 
underneath, is plugged into the now-empty 
RAM sockets of the TRS-80. 

Putting it back 

Quite a lot of force is needed to push the 
pins of the memory board into the empty 
RAM sockets, and it isn’t easy to support 
the main TRS-80 bc^rd so that this force 
can be exerted without damaging some¬ 
thing. My first attempts were a disaster. 
The computer came on normally, indicat¬ 
ing the presence of the full48K of memory, 
but refused to run any programs. A 
memory test did not report any faulty 
memory, but dropped out with faults in 
non-existing lines, indicating that there was 
an address fault. Most programs simply 
landed back to the MEMORY SIZE? 
switch-on question when RUN. 

Putting it all back as it had been did not 
cure matters, and a very close inspection of 
the main bc^rd revealed two possible 
causes. One was a capacitor lead which was 
perilously dose to an address line, and 
might have been touching, the other was in 
the form of four sticky foam pads which 
were supplied with the board to help hold 
the clip leads in place. All of these pads were 
stuck across tracks on the board, and 
therefore a cause of potential trouble. 
Removing the pads and easing up the 
capacitor lead, a victim of the board 
insertion procedure, restored normal 
operation as far as I could tell 

1 installed the board again, this time 
soldering the four flying leads in place 


instead of clipping them, and this time was 
rewarded with what looked like normal 
operation, despite problems caused by 
earlier modifications the lower-case 
attachment wires had pulled some of the 
track off the board, causing problems with 
the video display. With this sorted out, a 
memory check program ran through all 
48K with no faults reported, and no hang¬ 
ups. I began to feel that perhaps it had been 
worth while. 

My rejoicing was premature, however. 
The Electric Pencil soon found some new 
faults when I tried to use it. The program 
leaded perfectly, but then froze up when I 
tried to use it. and none of the keys had any 
action. After reloading and typing a 
thousand words, I lost the lot when it 
abruptly returned to its MEMORY SIZE? 
switch-on procedure. It looked as if I had 
exchanged a reliable 16K unit for a very 
unreliable 48 K one, 

I started trying remedies. The first 
thought was that that the powersupply was 
overloaded. The test was to take 32K of 
memory out, and try again. Same problem 
— totally unreliable. Next obvious step was 
to take the memory board out and try 
again. This seemed to stop the problems, 
and 1 got a mornings work done, then sent 
the memory board back. 

Unfortunately, my troubles were not 
over. The TRS^O became more and more 
unreliable, and every attempt I made to 
cure it made it worse. I ended up selling it 
for scrap. 

So there it is. A memory of 48 K for only 
£50 or so looks very attractive, but you have 
to be prepared for problems. Lets face it, if 
someone like me who has lived with the 
smell of hot solder for 30 years can be 
caught out, then you too might just wreck a 
good computer as well. In particular, you 
must be prepared to handle the fragile 
TRS-80 board with very great care, and to 
inspect everything after installing the 


board. While I was waiting for delivery of 
the expansion board from the U.S., several 
firms in the U.K. started to advertise 
dynamic RAM expansion boards, and if I 
had not already had the board on order, I 
would have bwn very tempted to use a 
locally-made product. If you have prob¬ 
lems, its always more comforting to know 
that the manirfacturer isonlyafewhundred 
miles away rather than a few thousand. 

Traumatic 

experience 

Scrapping a computer has been a 
traumatic experience, and it has convinced 
me that a computer design which is 
arranged to make expansion easy, with the 
minimum of handling of the boards, will 
always be a better buy than one which needs 
modification. This approach is reflected in 
all the newer designs, like the TRS-80 
Model III, and the BBC Microcomputer. It 
is also the reason why so many educational 
authorities have plumped for the RML 
380-Z its ability to expand by simply 
plugging in more boards makes up for the 
high initial price, and the price of the R ML- 
380Z with48K and twan double-sided discs 
compares very famourably with the price of 
the Model Ill TRS-80. Another point in 
favour of the 380Z is that all connections 
from the main computer are made through 
robust Cannon-type plugs and sockets, 
rather than through fragileedge connectors 
with unreliable contacts. 

As a tailpiece, I have just seen the U.S. 
expansion board for the TRS-80 advert¬ 
ised from some dealers in the U.K.,at only 
twice the price I paid. Perhaps at that price, 
they can fit the board and guarantee their 
workmanship for a year. I, for one, won’t 
look at ‘‘add-ons” unless 1 canhavethatsort 
of guarantee that 1 will have a reliable 
computer afterwards. 
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COMPUTER AIDED 

DESIGN Ralph Lovelock 


This is the first part in a nine part series on computer-aided-design. 

We hope that during the next few months readers whofoUow the series wili become well equipped to design their own electronic circuits using 
a personal computer. The computer used by the author for the seriesktheZXSl with the 16K memory extension. The whole series should 
comprise of the following parts subject to changes later: 


/. Introduction of CAD. 

2. A ssembly by matrices. 

3. From two terminal impedances to two 
part matrices. (Algorithms). 

4. Balanced bridged, arui twin tee filters. 
(Algorithms). 

5. Transformers and Lims. (Algorithms). 

6. Overall logic of control program. 
(Including the program itse^). 

7. Inputting the individual component 
values. (Including sub-routine 
program). 

8. Output(ing overall results and de¬ 
bugging tests. (Including programs). 

9. Operating instructions, Interpretation 
of results, etc. 

There will be some complex arithmetic in 
part 3, equivalent circuits and matrix type 
conversions in part 4 and some trans¬ 
mission problems in part 5. 

Details of mathematical derivations will be 
ifKluded separatelyfor those readers whose 
maths does not stop at 6th form, but 
detailed mathematical discussions are 
avoided in the text. 

While this is the most ambitious project we 
hve ufulertaken for the ZX8I it should 
provide this low cost machine with a new 
type of status and it will rapidly be regarded 
as a quite serious design tool 
While some of the maths is quite heavy later 
in the series we feel it would wo/ be right to 
water this important feature down and 
indeed talk down to readers - best of luck - 
Ed 

It is hoped that this article may be the first of 
a series dealing with the present continuing 
development of an ambitious CA D suite of 
programs on a ZX81 with 16K and printer. 
In the future it is hoped to develop (or 
obtain from Sinclair if they make it 
available) a second 16K extension to 
increase the scope of the present project; the 
addressing is already available within the 
machine, and the type of extension 
connector used to add the printer should 
serve also to add a further memory bank, 
but, of course a second power unit will be 
necessary to drive it. 

The reader is warned that the series of 
programs to be described are written forthe 
ZX8I; the Basic of this machine has a 


number of features non-standard on any 
other, but the coding of the Basic and of the 
keyboard make it much faster to key long 
programs, and the editing facilities are 
excellent and make development and de¬ 
bugging easy. 

With a long program such as the final 
suite under development, it is impossible to 
key and debug the whole thing, even if a day 
exceeding 14 hours could be worked with 
mind still alert, a ‘glitch' on the mains, 
lasting only a few milli-seconds, suffices to 
remove several hours of work from the 
RAM. Sections of the program are keyed, 
and when more than a hundred lines are in, 
the whole is run onto tape. At a later time, it 
can be put back in a few minutes, edited to 
remove problems, a further section added, 
and the whole then recorded again. During 
development, a single C12 cassette has been 
used, recording first on one side, and then 
on the other, switching backwards and 
forwards so that if for any reason (no single 
instance has yet arisen), the new recording 
proves faulty and fails to load, only the 
most recent additions are lost, and the 
original is still available on the other track. 

The present project is written in sectioas, 
each one terminated in a ‘RETURN' so 
that only those necessary need be used, 
economising in memory and easing 
considerably the problems of development 
and de-bugging. Given a design of circuit 
and values, it is simple on a computer to 
evaluate the exact performance, but it is 
virtually impossible to start from a desired 
characteristic and calculate the exact values 
of practicable components to produce it. 
Most existing designs can only be 
calculated from scratch for ‘ideal’ compon¬ 
ents with zero dissipation, and the existant 
‘strays’ and losses give a considerable 
departure from the theoretical values in the 
neighbourhood of the many resonances 
usually involved. 

It is only the immense amount of work 
which can be accomplished in a small time 
that enables an alternative method to be 
used in these cases, when a computer is 
employed. The method involves‘iteration’, 
the zero-dissipation designs already pub¬ 
lished are used to feed initial values, along 
with practical values of dissipation, into the 


machine, and record on a printer the exact 
characteristic resulting; the program is so 
written that without disturbing the main 
values, a small change may be made where 
experience shows an improvement may be 
expected, and the resulting characteristic 
run again. This method of slowly adjusting 
one value at a time and noting the results, 
will eventually lead to a set of optimum 
values and a reliable forecast of perform¬ 
ance. 

For anyone not familiar with the 
method, the following short and useless 
program can be run and the efficacy of the 
method noted step-by-step. It is a very 
inefficient method of calculating a square- 
root, and is only presented to give a visual 
example of the principal of iteration. 

10. PRINT “inputX' r 
20. INPUT X 
30. LETW = X/2 
40. LET Y 

50. PRINT W:"= SQR": Y.X 

60. STOP 

70. LETW = W + (X-Y)/2 

80. GOTO 40 


Initiation by keying ‘RUN 10’ will give an 
invitation to input a value greater than 
unity, and then wait for the value to be 
entered. Enteringit, and keyingNEWLINE 
will give a first estimate of the square root of 
the number keyed, together with thesquare 
of the estimate and the number keyed. 
Keying CONT and pressing NEWLINE 
will then give an improved estimate. 
Continuing keying will give a steadily closer 
approach which alternates from side to side 
of the exact value. The process may be 
continued until the difference displayed on 
the screen is as close as may be desired. 

This first article is being written so that 
the editor may decide whether he is 
interested in continuing the series, so that 
instead of spending space on discussion of 
the method adopted to evaluate compli¬ 
cated circuit performance, and which may 
not come to publication, a useful section of 
the suite will be given, employing no very 
original methods, but being a series of short 
sub-routines, which may prove useful in ^ 
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any attempt to calculate circuit perform¬ 
ance, since all such will employ complex 
arithmetic which is performed by this 
program. 

Most elementary manuals recommend 
using the REM statement prolifically to 
enable the logic of the program to be 
followed readily, but this entails a very 
wasteful use of expensive memory; the 
form presented here dispenses with this 
luxury, and annotates the printed version 
of the programme, which is the place where 
one looks for enlightenment, and wherethe 
explanations can be phrased in a wider 
symbology than is available on the normal 
home computer. There is nothing original 
in this program, but a few points are worth 
noting for the help of those new to 
programming. 

The values of the ‘complex’ expressions 
are contained in two arrays, A for the real 
component and B for the imaginary one. 
For ease of menomonics when writing 
programs which utilise these routines, the 
entry indices are constant as C for the first 
expression, and D for the second; E is 
invariably used for the one output. This 
principle is altered in 1470, 1500 & 1520 to 
allow a free transfer between them when 
obtaining the square root; this economises 
in memory space in the calling program. 

While the general case is easily covered, 
there may be times when either an error in 
computation, or else unique combinations 
of values, will cause the computer to ‘go 
mad', and these must have a guard to 
prevent it happening. Line 1280 contains a 
typical example; the variable I occurs as a 
divisor, and should the machine be 
presented with a zero value, it is advisableto 
draw immediate attention to the fact and 
enable the locality to be examined. Another 
example occurs in line 1471 where for a 
quantity purely imaginary, the normal 
ratio used for calculating the angle would 
lead to division by zero, and give a result 
equal to infinity which is the true value of 
the tangent, the computer is not equipped 
to deal with this, and the way around the 
problem used there must be adopted. 

Another feature of the Basic can also set 
a trap for the unwary. The square of a 
negative number is always positive, but the 
computer, in common with most pocket 
calculators cannot deal with this situation, 
and the function ABS must be used for 
quantities squared as is doneforexamplein 
line 1280. 

The only case in this suite of routines 
where the algebraic values are not used 
throughout occurs in 1250. Here a 
multidimensional array M is used Infuture 
programs to be covered this array will be 
used more frequently than any other, but it 
is only introduced in this one case becaase 
in a very frequently called ase the inclusion 
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1235 LET A(E) = A(C)*A(D)-B{C)*B(D) 

1236 LET B(E) = A(C)*B(D)+A(D)*B(C) 
1240 RETURN 

1250 LET A(E) = M(3AB.1)*M(1.C.D,1) - 
M(3AB.2)*M(1.C.D,2) 

1255 LET B(E) = M(3AB.1)*M(1,C,D,2)+ 
M(3AB.2rM(l.C.D,l) 

1260 RETURN 

1280 LET I = ABS A(D)**2 + ABS B(D)**2 

1281 IF 1-0 THEN GOTO 1290 

1285 LET A(E) = (A(C)*A(D) + B(C)*B(D))/I 

1286 LET B(E) = (A(DrB(C) - A(C)*B(D))/I 

1287 RETURN 

1290 PRINT ES 

1291 STOP 
1295 RETURN 

1360 LET I - ABS A(Cr*2 + ABS B(C)**2 

1361 IF 1=0 THEN GOTO 1370 

1365 LET A(E) = A(C)/I 

1366 LET B(E) = -B(C)/I 

1367 RETURN 

1370 PRINT ES 

1371 STOP 
1375 RETURN 

1450 LET A(E) = ABS A(C) B(C)**2 
- ABS B{C)**2 

1451 LET B(E) = 2*A(CrB(C) 

1460 RETURN 

1470 LET R(D) = SQR(ABS A(C)**2 + ABS 
B(C)**2) 

1471 IF A(C) = 0 THEN GOTO 1475 

1472 LET T(D) = ATN(B(C)/A(C)) 

1473 RETURN 

1475 LET T(D) = SGN(B(C)rPI/2 
1480 RETURN 

1500 LET A(E) = R(C)*C0ST(C) 

1505 LET B(E) = R(CrSINT(C) 

1510 RETURN 
1520 G0SUB 1476 

1525 LET R(C) = SQRR(D) 

1526 LET T(C) = T(D)/2 
1530 GOSUB 1500 
1540 RETURN 
ARRAYS 

A^= REAL COMPONENT 
B,.-IMAGINARY 
R^- RADIUS T^-ANGLE 
M,. ^ = MATRIX aEMENT 

A I V, -V, .Vj 

.V, ' MATRIX NUMBER. ,v, = ROW. v, = 
COLUMN. .v, = REAL &IMAG. 

STRINGS 
ES-“ERROR" 


(a+jh) (c+jd) = 

(ac hd)+j(hc + ad) 

Product as above but 
using matrix elements with 
algebraic output 


a-\-jh 

a^-4^d , . be - ad 
f2 + ^ J (.2(p. 


Error in Data 
If Cont if Keyed 
Program continues 
I 

a^jhT- 

a . b 

- /- 

fl2 + /,2 


Error in Data 
If Cont is Keyed 
Program Continues 

(a^ jb)^ = 

(aT- b^)+i(2ab) 


R -\/ 

ff = TAN-'^ 
a 


RCOS<9 + jSIN<9 = 

a+ jb 


V a +jh T 

VRAND,= 

c + jd 


COMPONENT 
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FOR FREE 
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CifUrtas 4$'houi dahvarv avaitabla 
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AF TER SALES SERVICE Av.Kinbin on all machines uul af giiaiiiniiie 
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HELPFUL AOVIL'C Available un IlM su.Mb'litv vt vacn m.lch.Ar 
* CREDIT FACILITICS — full cibdil lacihtiM wailabl* ov«r 12. 24 or 3$ monih* «i compaliiiva 
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ATARI 


GAME 

THE GAME WITH 60 CARTRIDGES 
R.R.P. £129.95 (inc. VAT) 

OUR PRICE 

£78.22 H-VAT 

(= £89.95 inc, VATI 

The Atari is supplied with a tree mains adaptor, a pair 
ef paddlea. a pair ef joysticks and a cembat cartridge 
and Is thamost popular television gsrnaon the market 
end has a range of over 40 ditfererU cariridfles In 
addition to ttw standard Atari range we also nt>w 
stock the new Activision cartridges which ars 
currantty on special otter reduced from fl8.95 to 

£16^5 Inc. VAT 

ATARI CARTRIDGES 

20% OFF R.R.P. 

Atari Soccer £29.95 

NOW £23,95 

Activision Dragster £18.95 

NOW £14,95 

Activision Boxing £18.95 

NOW £14.95 


ATARI OWNERS CLUB - Why not join our FR££ Silica Atari Ownera Club 
and receive our bi-monthly newsletter with special offers and details of the 
latest new cartridge releases. Telephone us with your name and address and 
we will add your name to our computer mailing list. 

“^V^AM^ARTRiBeE^™ 

We specialise in the whole range of T.V. games and sell cartridges for Ihe following gam 

. ..- ~"UPS * DATABASE * BOmRON * fNTERTON ★ TEU 


james: 

ATA^ * MATTEL * ACf mOAffC'* PHILIP^ * DATABASE ★ RD^RDN * fNTERTDN i TELENG 
Let us know if you own any of these games and we will let you heve details of Ihe range of 
cartridgas available. 

Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all 
with 1 year guarantee — SPBCfAL OFFER £8.95 each 

We also have a number of secondhand fcsmea and cartrldl^ea. 


ELECTRONIC CHESS 


latiery chess NOW £6 OFF 
computer with 1 00-200 hrs r.h.p, £24.86 
battery life and two levels of play. SALE PRICE 

Comes with separate chess aC 

board and pieces. 

GRADUATE CHESS 

A/OIV 

A de luxe version of the i 

electronic chess set with integral 

chess board. The ideal portable AHwiwawW 
chess set see illustration. INC VAT 


FIDELITY MINI-SENSORY CHESS COMPUTER 

The very first chess cornpuler of its price lo.offer a portable computer with integrel sansory board. 
Battery (6-8 hrs) or mains prorated.This is a modular game and additional plug-in modules are 
planned for 1982 for advanced chess, popular openirigs, greatest mester games, draughts and 
reversi. 


MINI-SENSORY COMPUTER WITH OIA AC 

STANDARD CHESS MODULE WASfS4.50/VOIVelfO 


INC I 
VAT I 


^^^^•^opmfton»^fHBwuntiy^^!^g^m^S!tttinW^wCo^ut»n»nd»ow^o3^7f»ng*o/nw^ 

than 20 Chess Computers, including Chattenger 7/W/veice. Sensory 8 and Sensory Voice, Otptomar. 
System 3, Morphy, Great Gama Machina, Ve/ee Champion, and the new 5cfcyi Mark V 


INTELLIVISION 


THE ULTIMATE T.V, GAME 
R.R.P. £229.95 (inc VAT) 


OUR PRICE 


£156.48 


VAT 


(£179.95 inc, VAT) 

6 NEW CARTRIDGES JUST RELEASED: 
ASTROSMASH ★ SNAFU * BOWUNG 
SPACE ARMADA * BOXING 
TRIPLE ACTION 

All 19 current cartridges + the six new 
ones above now retail at £19.95 — Silica 

special offer price £17.95 Inc VAT 

The Mattel Intellivision is the most advanced T V. game in the world with a range of over 25 
Afferent cartridges all at our special offer price of £17.95. This game uses a l6-bi( 
1 - icroprocessor giving 16 colours and three-part harmony sound. The picture quality is incredible 
with 3D effects a nd realistic animation. An add on keyboard will be available in the Spring 1962 to 
onvert the Mattel into a full home computer with 16K RAM which will be fully expandable and 
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal 
price of the Intellivision ■* free soccer cartridge is £229.95 but our special offer price is £179.95 
nc. VAT saving you £50.00. 

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our 
'egular newsletters containing details of all the latest cartridge releases. Telephone us 
«ith your name and addressesand we will add your name to our computer mailing list, 
FREE 16 PAGE CARTRIDGE CATALOGUE - If you are interested in owning a 
Mattel, we now have available a 16 page catalogue describing the latest six cartridges 
ko be released, as well as a new Mattel colour leaflet with brief descriptions of all 25 
-Ffcr+ridw^ Ti^nlinnB us for firrir-iir hi/iails. 


EARTH INVADERS 

These invaders ere a breed ef creature hitherto unknown to man. They 
cannot be kilted by traditionel maihods — they must bo buried. The battle is 
conducted In a mate where squsds of eliens chose homo troops. Tho only 
wav af eliminating them is by digging holes end burying them. 


R.R.P. £26.95 NOW £18.95 inc. VAT 


PAC MAN 2 

Psc Man 2 ts based on the letest pub game. It ia a two-colour game ] 
ot strategy, tacticalpursuitanddestrucilenpittingPacManegainst I 
the large Ghosts. The object ef ihegama iaforPacMantoaltainea I 
high a score as possible by cepturing and destroying Ghosts Bugs I 
and Energizera without being himsalfdeslreyed by the Ghosts. Pac I 
Man 2 incorporates the most medarn and comptsx status displays I 
overproduced and is now on ralaasO lor Ihe first in the UK offering I 
an tdeel present. 

inc. VAT 


R.R.P. £34.95 


NOW £24.95 


SPACE INVADERS 

Based on one of the most populer arcade games. Space Invader"^ pseks in lots of 
action with multi shaped, brilliant LED vessala, including attack ships, bombs, 
defenders, missile rockets and a beam farce cannon, plus exciting electronic sound 
Affects. The attack ships anampttobembthe ground defenders aa ihay era moving. 
You manoeuvre the missile rockets — avoiding alien bombs — snd destroy the 
invader force as quickly as you can. Progressive degree ef difficulty Includes 
automatic digital scoring. For ages 6 to adult. 


R.R.P. £24.95 


NOW £16.95 


inc. VAT 


CAHTRlbOE 
T.V. GAME 

Sami Prodtnnmsble T.V. gamo I 
* 4 caiWKton 
•- mains Iranmmmr 
NOW £43.50 OFF 
RilP f73 

PRICE £29.50 me yAT^ 


,angs ot 

Uai-tiaflmmon 

l.oin r:8 96 onward* 
Spri.-al oilers now avadiUjlu 
0(1 Gammonrrujiilor 

Wei £99.96 

NOW £48.95 inc VATj 


— THE AFFORDABLE ANSWER 

TAo Post 0//fCO cortftrod tolophona answering mmehrna 
"Sorry dBr|ino,‘| will be late home — Love John" 
The Call Jotter I brings the affordable 
answer al the amazing price of £69 (or 
£99 for the Call Jotter 2 with built-in 
remote recall facilities). These emazing 
telephone answering machines are Post 
Office certified and guaranteed for one 
year. They make a thoughtful gift for 
home or business use. 


/VQ W £69.00 inc VATj 


ADD-ON 

ADAPTOR 

WASri99 inc. VAT 

SALE PRICE £124 

inc VAT 


TELETEXTI 

Ptuy fftir adaiHoi auo tOe 
attHtltockajotjout eplattr 
rv and raeatva ttia 
Ci£fAX and .OftACLf 
lltiavixion lAfotatartpn 
saivicai 

THIS NEW MODEL 
INCORPORATES 

•Poubitf tieiuHi viiotatift 

ra>..>>iy •ituti PAL C'Dltiio 
'Mum t(iivi,i use & I8A 
bi<)J(i..asi ip^LilivniiDK* 
■Pujti buiKii) ■ HannwJ 
Hangr ‘Uiintttiu.wiy lu 
• .tncTf Itii.- uoil 10 waliti 
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‘Gold iildlnd.ii^ii.lboilidlot 
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UPDATE^ 


MICRO-COMPUTER 

UPDATE 


Our tables this month give a 
comprehensive update on what*s available 
on the micro scene. 

Note in particular the British-made 
offerings; these have increased substan¬ 
tially over the past 6 months with prices 
somewhat cheaper than the imported 
models for very comparable specification. 

Perhaps we as a nation are not going to get 
wiped out of the micro-computer market 
quite so easily as some of the prophets of 
gloom would have us believe. 

Prices however should be treated with 
some caution since certain essential pieces 
of software, such as the operating system, 
are often charged for extra. The Vector 
Graphic for instance comes with 
approximately £700 of software as 
standard, the Xerox 820, non. 

The Japanese are now very much in 
evidence with Sharp in particular about to 
overtake Apple for third position in the 
U.K, Certainly the Americans must be 
very worried especially at the middle range 
price band of £500 — £ 1,500. 

One nice feature arising as a result of the 
British and Japanese presure on the 
American top dogs is that British 
comprehensive guarantees of I year, 
rather than the American 90 day limited 
warranty is becoming standard. 

The Japanese competition in particular 
should also result in much more standard 
software being offered with each system 
rather than charging extra for it as at 
present. 

In addition to the information 
contained in the tables below there are 
other considerations you should take into 
account before deciding on a particular 
computer, 

Obviously the points to note, will differ 
in priority beween a business or scientific 
application and a home application. We 
have therefore listed them separately as 
follows:- 


HOME USE 

Is the system big enough for your present 
needs and will you be able to expand it to 
meet future plans? In particular lookfor the 
ability to expand memory and the 
availability of standard ports (RS232C or 
Centronics). 

What period is the warranty? 1 year is 
now standard. 

The magazines are full of interesting 
software programs sent in by readers. Can 
their Basic programs be easily adapted to 
run on your machine? Most dialects of 
Basic are easy to convert. But Tiny Basic is 
not usually downward compatible from 
Extended Basic. Others such as Acorn 
Basic can prove difficult. 

What standard off the shelf programs 
exist? Games, Teaching, WP etc. 

Is the system complete? Or do you have 
to buy connecting leads, power supplies, 
magnetic storage devices, output interfaces 
etc at extra cost. 

If so how much do they come to? An 
RS232C interface can cost £70 for 
example. 

Does the supplier offer a ‘Help’ service. 
Essential for a first time user. If you are 
contemplating a kit this should be your 
priority question. 

Will it be possible to use a colour 
monitor. 

THE PROFESSIONAL 
USER 

How long has the supplier been in the 
business? 

Is there a reference site where you can see 
your particular application being used. 

What are the future expansion 
capabilities? With particular reference to 
disc storage, multi-user, plug-in board 
enhancements. 

Is the* system CP/ M based? You may be 


dependent upon one supplier for your 
software if it is not. 

Is the internal architecture based on the 
S-100 standard or some other common 
standard suchas IEEE-448 orSS50?Thisis 
particularly important if it is envisaged that 
A-D converters, Signal processors, added 
memory boards, clocks etc could be needed 
in the future. 

How many external ports, RS-232C or 
Centronics do you get with the system, and 
can you have extra at a later date? You may 
wish to add an extra disc drive, modems or 
graphics plotter to your system, or run two 
printers a fast dot matrix and a letter quality 
daisy wheel. 

Is the system capable of being expanded 
to multi-user operation? Many now are, 
but insist on a demonstration with at least 
three terminals, as some slow down by a 
significant amount. 

If multi-user operation is a consideration 
the following question should be asked. 

★ Is multi tasking possible? 

★ Does the OS provide record and/or file 
locking? 

★ What about file security? Coding etc. 

★ What is the maximum number of 
terminals? 

★ How far can they be spaced apart? 

★ Is the slow down in processing speed 
still acceptable with the max number of 
terminals. 

Where is the system manufactured? 
What is the guarantee period? Many are 
still only 90 days. 

Is there a 24 hour on-site maintenance 
contract available for your area? 

How much does it cost? Betwen 10 and 
12% of system cost is typical. 

Does the supplier have a software 
support team available to back up your 
application? This is an important 
consideration for most business users. 

What kind of printers can I have? You 
will want daisy wheel for word processing 
applications and dot matrix for draft and 
label printing. 
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British Built Micro-ooraputers 


Company 

Name 

Mod. 

No. 

PRICE 

exVAT 

# 

RAM 

size CPU 

K type 

VOU 

7 

—MAGNETIC Main 
tape STORAGE Mkt. 

? DOS Floppy 

Acorn 

Atom 

152 

2 

280 

no 

no 



Home 

BBCmicro 

BBC 

235 

16 

6502 

no 

no 



Home 

BMG 

MS5001 


64 

8085 

yes 


CP/M 

2x8 

Bus, 

Brit/" 

Mi mi 801 

1,350 

64 

280 

yes 


CP/M 

2x5 

Bus. 

Brittania 


64 

6800 

yes 



2x5 


Cifer 


2,357 

64 

2xZ80 

yes 


CP/M 

1x5 

Bus/Ed 

Comart 

CP-100 

2,200 

64 

Z80 

yes 


CP/M 

2x5 

Sci/Ed 

Compukit 

UKlOl 

228 

4 

6502 

no 

no 



Home 

Haywood 

3000 

1,925 

64 

280 

yes 


CP/M 

2x5 

Bus. 

Clencoe 

Conqrer 

2,475 

64 

280 

yes 


CP/M 

2x8 

Sci/Ed 

IDS Ltd 

Oscar 

2,495 

64 

280 

yes 


CP/M 

2x5" 

Bus - 

ICL- 

Sys20 

2,500 

64 


yes 


own 

2x5 

Bus. 

lo-Tech. 

Iona 

2,900 

64 

280 

yes 


CP/M 


Bus/Ed 

LSI 

M-3 

2,400 

64 

280 

yes 


CP/M 

2x8 

Bus. 

MicroSol 

BritGeni2,300 

64 

280 

yes 


CP/M 

2x5 

Bus . 

MierValu 

m-3 

1,550 

64 

280 

yes 


CP/M 


Bus/Ed 

Millbank 

SyslO 

2,995 

64 

280 

yes 


CP/M 

2x5 

Bus . 

Positron 

9000 

1,540 

64 

6809 

yes 


OS-9 


Ed/Sci 

Quantum 

2000 

2,250 

64 

2x280 

yes 


CP/M 

3x5 

Sci/Ed 

Rair 

BlckBox 

2,500 

64 

8085 

yes 


CP/M 

2X5 

Bus/Sci 

Res/Mach 

3802 

3,500 

56 

280 

yes 


CP/M 

2X8 

Ed 

Rade 

1000 

1,480 

64 

280 

yes 


CP/M 

2x5 

Bus. 

Shelton 

Sig/net 

1,299 

64 

280 

yes 


CP/M 

2x5 

Bus. 

Sinclair 

ZX-81 

61 

1 

280 

no 

no 



Home 

Tangrine 

Micron 

343 

8 

6502 

no 

no 



Home 

Transam 

Tuscan 

1,449 

64 

280 

yes 


CP/M 

2x5 

Bus/Sci 


Low Cost Inported Models. 

Origin 

Name 

Mod, 
No. 

PRICE 

inc.VAT 

(pounds) 

RAM 

size 

(000) 

CPU 

type 

Does the Price 
include 

VDU colour 
? display 

tape 

7 

USA 

Apple 

II 

695 

16 

6502 

no 

yes 

no 

FE 

Atari 

400 

345 

16 

6502 

no 

yes 

no 

FE 

Atari 

800 

645 

16 

6502 

no 

yes 

no 

HK 

APF 

IM-1 

400 

8 

6502 

no 

yes 

yes 

FE 

CoiTindr 

VIC 20 

200 

8 

6502 

no 

yes 

no 

Belg 

DataApp. 

Dai 

684 

48 

8080 

no 

yes 

no 

USA 

Exidy 

Sorcrer 458 

16 

280 

no 

no 

no 

HK 

Genie 

EG3000 

330 

16 

280 

no 

extra 

yes 

USA 

Pet 

I 

529 

16 

6502 

yes 

no 

no 

Hoi 

Pear com 

PearII 

975 

32 

6502 

yes 

yes 

no 

Jap 

Sharp 

MZ80K 

454 

20 

Z80 

yes 

no 

yes 

Jap 

Sharp 

MZ80B 

1259 

64 

Z80 

yes 

yes 

yes 

USA 

Tandy 

TRS80- 

I 400 

4 

Z80 

yes 

no 

yes 

USA 

Tandy 

" III 573 

4 

Z80 

yes 

no 

yes 

USA 

Texas In 

99/4 

282 

16 

9900 

no 

yes 

no 


«■ UPDATE 

Can I inspect the manuals? Sloppy 
documentation, sloppy outfit. 

What about staff training? 

What other applications packages are 
available which could be used in my 
company? e.g. WP, DBMS, Financial 
modelling etc. 

What is the capacity of the disc storage 
system you are being offered? Make sure it 
is more than sufficient for your present 
requirement. 

Is it a dual or single drive? For most 
business applications a dual drive is the 
minimum recommended. 

Is a hard disc option available? This is 
fast becoming the most economical way to 
add large amounts of memory. 

What is the size of the main core 
memory? 64K is now the norm. 

What is the user area available? The 
operating system always takes up some 
space and the more sophisticated the OS 
the more room it requires. 

What program languages will the system 
support? COBOL for business software; 
FORTRAN for scientifie; APL, 
PASCAL, and of course BASIC for 
anything. 

Will I need to learn programming? Its 
great fun to learn anyway. 

What about modifications to a 
program? Can this be d one by the supplier? 

Is there a RENTAL or LEASING 
scheme available, and what does it cost? 

Is the computer noisy? The fan on some 
certainly is. 

Wht is the colour of the screen? Are the 
characters too small? Will it be a .strain on 
the operators eyes? Some are. And some 
trade unions have introduced standards. 

How quickly does the representative 
respond to your questions before the sale? 
If he’s slow now he eerlainly won't speed up 
after you have purchased. 


More 


Update 


Tables on 


Page 59 
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ALL PRODUCTS 




FULLY GUARANTEED 

EVERYTHING YOU NEED FOR CASSETTE BASED SYSTEMS 


TRADE ENQUIRIES 
WELCOME 


COMPUTER CASSETTES 


CASSETTE RECORDERS 


High quality 5 screw assembled cassettes supplied with 
library boxes. LENGTHS AVAILABLE 


• " ” "Ta 


C10 - 32p C20 — 36p 

C12 - 33p C25 — 38p 

C15 — 34p C30 — 39p 



SAVE Sp ON EACH CASSETTE WHEN ORDERED WITH 
STACK-PACK INSTEAD OF LIBRARY CASES. (MIN. 
1 DRAWER OR 2 CASSETTES). 



TAPE COUNTER 
DIN SOCKET 
AUTOSTOP 


240V MAINS INPUT 


AUTOMATIC RECORD LEVEL 


TONE CONTROL 


12 MONTH GUARANTEE £17.00 

E302 5 STAR CASSETTE RECORDER 

Ideal for recording and loading your programs. It features; 



STACK PACK 

A unique system of interlocking 
twin drawers for cassette 
storage. Add on extra drawers 
as your library expands. Save on 
library boxes, index cards and 
space! 

60p per drawer 
£2.50 for five E695 


CONNECTING LEADS 


© 




E101 3 PIN TO 3 PIN £1.80 

The lead to connect the 5 star cassette recorder to your 
personal computer. 

All types of lead and plugs available please enquire 
stating specifications. 


STOP PRESS 


NOW AVAILABLE II Programming and analytical 
support for your micro-computer(Basic or Cobol). 
London and Home Counties only. 


A DIN SOCKET 
A TAPE COUNTER 
A TONE CONTROL 
A BUILT IN MIC 


A AUTOSTOP 
A MAINS/BATTERY 
A AUTO RECORD LEVEL 
A EARPHONE 
A FREE HEADCLEANER 


PLEASE ENQUIRE ABOUT OTHER RECORDERS 


CASSETTE WORKSHOP 
E801 FIXOTAPE 

SAVE THAT PROGRAM! 

Semi-automatic, helps untangle 
edit and repair damaged 
cassettes. 

£1.99 

E613 Screwed case empty cassettes 






including leader 25peach 


E611 

Empty library cases 

36p 
lor 4 

E615 

Head cleaner cassette 

49p 

each 

E614 

Cassette joining tape 

45p 

per reel 

E612 

Cassette index cards 

27p 
lor 12 


ORDER FORM 


CODE QTY DESCRIPTION PRICE EACH TOTAL 







Mr/Mrs/MIss (CAPS) 
Del. Address . 























Access/Visa No. | 






Signature. 

CARRIAGE 5% (MIN £1,00) 
All prices inclusive of V.A.T. TOTAL DUE 




TELEPHONE ORDERS WELCOME Please make cheques payable to: STORKROSE LTD., 

44 Shroton Street, London NW1 6UG. Tel: 01-723 0141. 


Postcode 


EC4 
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Readers’ 

Letters 


ECM welcomes correspondence from readers. 
Please keep letters constructive and mark 'private' 
if not for publication. Address them to.- Readers 
Letters, Electronics & Computing Monthly, 

67 High Street, Daventry, Northants., NNll 4BQ. 


Simple 

Modification 

D«.rEdito.. l«hD«™b.,,mi 

1 enclose a copy of a letter I have sent to one of 
your correspondents. 

Perhaps this letter, suitably modified, could 
serve as a letter to yourself for publication. 

A simple modification would be to change four 
“yourV' to he’\ They occur in the first line (2 of 
them), in the last line of the penultimate 
paragraph (“your results”), and in the first line 
of the last paragraph (“your program”). 

Yours sincerely, 

W. E, Thomson 
Woodhaven 
Leiston Road 

Aldeburgh, Suffolk IPI5 5PX 


nrnmlmr Puzzle 

„ 16th December, 1981 

Dear Sir, 

The answer to t he query in a letter to Electronics 
& Computing (Jan 1982 issue) is that the 
function SQR, which relies on a series of 
successive approximations carried out infinite- 
precision floating-point binary arithmetic, 
cannot always get things exactly right. 

The following ZX8I program allows the input 
of an expression and the printing, not only of its 
value in the usual decimal form, but aLso of the 
decimal values of the five bytes of its internal 
floating-point binary representation (see ZX8I 
programming manual, p 193, first four 
paragraphs). 

10 LETA=0 
20 INPUT E$ 

30 LETA=VALE$ 

40 PRINT A 

50 FOR 1=0 TO 4 

60 PRINT TAB 4*1; PEEK (PEEK 16400 + 
PEEK I640I+ 1 + 1); 

70 NEXT I 
80 PRINT 
90 GOTO 20 

Using this to investigate SQR 25 leads to: 

SQR25=5 

131 32 001 

INT SQR 25 5 

131 32000 

So, for the ZX81, SQR 25 docs not equal INT 
SQR 25, hence the results. 

There are various ways of amending the 
program; perhaps the simplest is: 

IF INT SQR A * INT SQR A A THEN ... 
(Don't be tempted to shorten this to INT SQR 
A ** 2 = A. This doesn't work either). 

Yours sincerely, 

W. E. Thomson 
Aldeburgh, Suffolk 


Sh3rBical 

Morality 

Dear Sir, 

An interest in computing has lead me to 
speculate upon the possibility of physical 
immortality for the individual. This idea is 
expanded in my article “Immortalism and 
Personal Computing” (Dectronics and Com¬ 
puting Monthly (date)). 

1 have been in contact with various various 
American organisations and have amassed 
considerable dataonthissubject, which 1 would 
be willing to share with anyone writing to me. I 
am also willing to discuss by correspondence 
points raised in the article. 1 am also in 
correspondence with a small group who meets 
informally in London to discuss this subject, 
and can put those interested in touch. 
Sincerely, 

J. de Rivaz BSc(Eng) 

West Towan House 
Porthtowan 

Truro, Cornwall TR4 SAX 


Golf Game 
Program for 
Sinclair ZX81 

18th December, 1981 

Dear Sir, 

I consider that the above program published in 
the December Issue of your magazine was very 
stimulating and interesting and certainly a 
refreshing change from the glut of variations of 
Space Invaders and most other Video games. 

However I did find some errors in the listing 
when programming, which 1 note for your 
attention. 

Amended lines: 

I5FORI = OTO(Y1-L)*YI*F/L 

520 LET DFILE = PEEK 16396+256* PEEK 

16397+1 

1070 PRINT TAB I; (graphics shift H) 
1680 PRINT AT 21,0; “OUT OF BOUNDS 
-PENALTY SHOT' 

1685 GOSUB50I0 

1690 PRINT AT 0,22; SHOTS 

Yours faithfully, 

M. P. Wood 
68 Bridgewater Road 
Ipswich, Suffolk 


LETTERS PAGE 
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strange 

Rezults 

Dear Sir, 

With regard to Mr. Dowling’s “Number Game” 
(Jan 1982), a couple of errors seemto have crept 
in. 

Line 80 should read IF SQR A “ INT SQR 
A ... and line 90 has a quotation mark missing 
and will probably work better if inserted 
between lines 120 and 130. 

On the other point about the ZX producing 
strange results with squares of nuniber, 1 had 
not noticed this before, but by using PRINT 
SQR X - INT SQR X (where X is the faulty 
number) a curiously regular discrepancy of 
either 1,8626452 E-9 or 3.7252903 E-9 is found 
With the accuracy normally produced, in mind, 
this seems an unusual oversight on the part of 
Sinclair, 

1 notice that I have one of the earlier machines 
with 5 ICs, could this be “teething trouble” that 
has now been removed in the 41C models? 
Yours sincerely, 

E. Mullinger 
8 Maynard Court 
Clarence Road, 

Windsor, Berkshire 


Aootlier 

Quirk 

Dear Sir, 

T. J. Dowling's revision of Joe Aitken's 
“Number Data” (Letters E&C M Jan. ’82) 
bought a puzzling response from his ZX8I 
micro; that the integer of the square root of a 
number was recognised as equal to it’s actual 
square root only in the case of certain square 
numbers (e.g. 4,9,16, 64 but not 25,36,49 and 
many others). My own ZX81 has the same 
inconsistency. 

This perhaps goes with another quirk, 
recognised by Sinclair, in some ROMs where 
the instruction PRINT.125**2 gives the wrong 
answer. 

In the meantime the program can be run 
successfully by deleting line 80 and writing in: 
75 LET X-INT SQR A 
80 IF X*X=A THEN PRINT AT7,13;“AND 
A SQUARE NUMBER.” 

Yours faithfully, 

Pete Maguire 
276 City Road 
Birmingham BI6 ONE 
021 429 4242 
PS, Great Mag!! 
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Fig, 6 Program for 
Automatic Slide Projection^ 






CONTINUED FROM PAGE 22 


, .. Mm 


Conclusion 

Exotic peripherals such as slide projectors 
or video equipment often have to be 
interfaced to a microcomputer. Because no 
“standard” interfaces exist the problem is 
often solved by employing a variety of 
different ad-hoc interface systems. Most 
often these are implemented through the 
I/O ports made available by peripheral 
support chips. However, when the external 
I/ O requirements of any particular 
situation exceed the capability of these 
chips an alternative scheme involving 
memory mapping can be employed. These 
different interfacing techniques have been 
illustrated by the design and implemen¬ 
tation of circuits to enable the computer 
control of both sequential and random 
access slide projectors. 

Image projection equipment of this type 
is often used in computer based training 
applications. The projectors enable a series 
of high resolution graphic images to be 
presented to trainees. Their understanding 
of the material embodied in the pictures is 
subsequently tested by multiple choice 
questions displayed on the computer 
screen. In order to control and coordinate 
the training resources many instructors use 
a special high level programming tool 
called an author language. This consists of 
a series of commands that control the 
various hardware items available. In the 
author language that we use 
(MUMEDALA) there is a command of the 
form SLIDE (P,N) which is usedtocontrol 
a bank of random access slide projectors. 
Execution of this command causes slide N 
to be shown on projector P. The way in 
which this command is implemented, via 
memory mapping, has been briefly 
outlined. 

Computer controlled picture projection 
devices have a wide variety of applications 
in education, commerce and industry. 
They are particularly useful in situations in 
which the use of pictures greatly simplifies 
the process of communication either 
between people or between a computerand 
its users. Currently there is much interest in 
the design of pictorial interfaces to 
information systems. Here use is made of 
pictures (rather than text or numbers) in 
order to specify the nature of the 
information that is to be retrieved and 
displayed. The success of these systems 
depends upon the high sematic content of 
pictorial images. This is adequately 
expressed in the well known adage, “a 
picture is worth a thousand words”. ■ 


100 DIMT(80),S(80) 

110 POKE 59459,255 

120 PRINT iAUTOMATED SLIDE PROJECTION” 
130 PRINT ‘*^^’f'**^^***=5‘^******’®'********" 

140 INPUT" 11 HOW MANY REPEATS": R1 
150 INPUT" 11 HOW MANY IMAGES"; SI 
160 INPUT “I DEFAULT DURATION”; 01 
170 FORI=1T080:T(I) = D1:NEXTI 
180 PRINT "IDO YOU WISH TO SPECIFY THE 
ORDER" 

190 PRINT "IN WHICH SLIDES ARE PRESENTED?" 

200 PRINT"!-ANSWERYORN" 

210 GETA$:IFA$ = "’'THEN210 
220 IF A$="Y" OR A$="N" THEN 240 
230 GOTO 210 

240 IF A$="Y" THEN GOTO 270 
250 F0RI=lT0Sl:S(l)=l:NEXri 
260 GOTO 350 

270 PRINT"! lENTERTHESLIDENUMBERSINTHE" 
280 PRINT "SEQUENCE YOU WISH THEM TO BE 
DISPLAYED" 

290 FOR 1=1 TO SI 

300 PRINT"!—IMAGE";l;"l" 

310 INPUT ■ — • — - WILL BE SLIDE"; S(l) 
320 POKE 33637.32; POKE 33638.32 
330 PRINT“II"; 

340 NEXT I 

350 PRI NT "□ 1 AUTOMATED SLIDE PROJECTION 
360 PRINT ^******************^‘*********" 

370 PRINT"!—HOW MANY SLIDES DO NOT 
HAVETHr 

380 INPUT “—DEFAULT DISPLAY TIME"; N 

390 IF N=0 THEN GOTO 500 

400 PRINT “!—ENTER THE DETAILS BELOW;" 

410 PRINT'!!" 

420 FOR 1=1 TON 

430 INPUT "—IMAGE NUMBER;" K1 
440 INPUT “—DISPLAY TIME;" K2 
450 T(K1)=K2 


460 POKE 33230,32: POKE 33231.32 
470 POKE 33270,32: POKE 33271,32; 

POKE 33272,32 
480 PRINT"! 1 ”; 

490 NEXT I 

500 REM NOW CONVERT TIMES TO JIFFIES 
510 REM AND CHECK FOR INVALID SLIDE 
NUMBERS 
520 FOR 1=1 TO SI 
530 T(I)=T(I)*60 

540 IFS(I)<00RS(I)>80THEN760 
550 NEXT I 

560 REM NOW COMMENCE OPERATION 
570 PRINT “□! EXECUTION BEG INS” 

580 FOR 1=1 TO R1 

590 F0RJ=1T0S1 

600 GOSUB 670; REM GET PICTURE 

610 GOSUB 720; REM INVOKE TIMER 

620 NEXTJ 

630 NEXT I 

640 NS=0; GOSUB 690 

650 PRINT “□ I! EXECUTION TERMINATED 

660 STOP 

670 REM ***RETRIEVE SLIDE 
680 NS=S(J) 

■690 P=INT (Ny 10)*16+NS-INT (NS/10)*10 
700 P0KE59471.P 
710 RETURN 

720 REM ***TIMER ROUTINE 
730 K=TI 

740 IFTI<K+T(J)THEN740 
750 RETURN 

760 REM ERROR REPORT AND ABORT 
770 PRINT"□!! !***INVALID SLIDE NUMBER 
SPECIFIED" 

780 PRINT “***EXECUTION NOT POSSIBLE” 
790 PRINT “***RUN ABORTED" 

800 STOP 










TRS-80 ★ PET ★ APPLE ★ VIC-20 
ACOEIT USEES 

Electronics & Computing Monthly is an editorially based magazine which means 
we must have a continuing supply of up to date and interesting editorial material. 

While our own regular contributors provide us with excellent features 
throughout the year we would still like to hear from readers who can provide 
software and projects based upon their own microcomputers. 

If you have developed original electronics and computing ideas or written an 
original program then why not let us see it it will be worth between £50 and 
£ 150 if we publish it and you get your name in print. In addition it may even be 
the start of an interesting new career since several of our authors have either 
published or been invited to publish books based upon their articles. 

We will also award three prizes £300, £200, £100 at the end of 1982, for the best 
three projects published during that year. 

Send your electronics and computing articles, projects and software to; 

The Editor, Electronics & Computing Monthly, 67 High Street, 
Daventiy, Northants. 
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Making Performance Affordable' 


An entire 
range of 
low-cost 
high- 
performance 
instruments 


'2010A 3Vi-Diglt L E D. Bench DMM 5020A 

*3:015A 3'/a-Digit L,C D. Bench DMM 'BIIOA 

2020 G’A-Digit L.E.D. Bench DMM ‘381OA 

with Microcomputer Interface *80103 
2033 3'/i Di 9 it LC.D Hand DMM 8000B 

■2035A 3Vj Digit L.C.D Hand DMM 8700 

•2037A 3Vi*Digit LCD Hand DMM 

with Temp. PSC-OS 

LP*10 1 OMHz Logic Probe 9005 


1 Hz-200KHz Function Generator 
100MHz B'Digit Frequency Meter 
600MHz 8 Digit Frequency Meter 
GOOMHz 9 Digit Frequency Meter 
1GHz 9'Digit Frequency Meter 
lOMHz Universal Frequency 
Counter/Timer 
600MHz F^reacaler 
5MHz Single Trace OsctHoscope 

* Also available in kit form. 


Test our low priced test equipment. It 
measures up to the best. Compare our 
specs and our prices - no-one can beat our 
price/performance ratio. 


Full colour illustrated 
brochure and price list from: 

BLACK STAR LTD., 

9a Crown Street,St. Ives, 
Cambs. PE17 4EB 
Tel; (0480) 62440. Telex 32339 


PROJECT 


ZX8I 

ROBOTIC ARM 
CHURCH FAIR 
AU TOMA T I C - 
OOOR SYSTEM 
PROCESSING 
PROC ESS TIMING 
SHOP DISPLAY 
ROBOTIC - 
TESTING 


FOR, 

Student 
t e ac her 
enthusiast 

o r 

engineer 


TE ACH 

YOURSELF & OTHERS 
-CUT- 

INDUSTRIAL COSTS 
WITH MICROS TO 
PEANUTS 


FROM 

G-M-S 



THE 

CONTROL 


SPECIALISTS 


ZM8I 


ROBOTICS 
SYSTE M 


PROCESS 


•leCHANNELS 
•OUTPUTS RATED I amp 
* 8 AMP INTERNAL - 
sova - POWER PACK 
■JUST- PLUGS IN 
WITH MEMORY 


YOU CAN RUN THE 
REAL THING OR SIMULATE 
ON A PROJECT BOARD 

'-EASY TO programme: 
:WITH APPLICATION BOOK: 


ONLY 



-INCLUSIVE- 


G'M'S ELECTRONICS 

TEL. UNIT 5, CRANBOURNE CLOSE 

-01 679 5205- NORBURY SW1 6,4 N G 



WE TURN ELECTRONIC 
TYPEWRITERS INTO 








If you have one of these, your local typewriter/computer dealer 
can arrange for the upgrade. 

The discern upgrade enables most popular electronic typewriters 
to communicate with any micro computer. 

Interfaces fitted os standard on each machine ore: RS 232, 
Centronics IEEE. 


Interfaced machines are available from your local dealer. 



Old Manor Farm, Ashton under Hill 

Worcestershire 

Telephone (0386) 881962 


Please send me more details 

Name 

Address 

Telephone 
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Mini Venture is designed to run on the 
UKlOl with a new monitor and 7K of 
RAM but it can be run on other systems 
with a memory mapped display. Only 
minimal instructions are given in the 
program, but here are full instructions and 
a detailed program description. 

You have entered a series of caves in 
search of gold but have managed to lose 
your way and cannot find the exit. There is 
food in the caves but your main worry is 
meeting one of the THINGS’ that inhabit 
the caves. They come in three sizes and the 
bigger they are the harder they fall. If they 
get close enough they will leap on you and a 
fight will ensue. If your energy is low it will 
kill you. THINGS’ will randomly appear 
from time to time in the tunnels between the 
caves so don’t hang about. The 
THINGS’ do not live for very longand you 
may be able to out run them, but this uses 
up energy. To keep your energy high you 
need to eat as much food as possible but 
since you are greedy you still collect gold in 
case you escape. To help combat the 
THINGS’ you have with you ten spells to 
blast them with. The spells have a limited 
range and are wasted if the ‘THING’ is out 
of range. More spells can be found in the 
caves. The more gold you collect the higher 
your final score but your energy will run 
down more quickly. Most of the gold is 
protected by THINGS’ and since the caves 
are dark you cannot see what they contain 
until you reach the entrance. To pick up the 
gold, food etc. you move on to it and your 
status will be updated accordingly. The 
game ends when you are killed or run out of 
energy and die. Your final score is then 
displayed and this will depend on the 
amount of gold collected and the number of 
‘THINGS’ killed. 

The keys used to move during the 
game are:- 

f - Up 3 - Left 

2 - Down 4 - Right 

Pressing key 5 invokes a spell blast and 
the THING’ responds accordingly. Spells 
vary in strength and it may take two or three 
to kill a large ‘THING’. The keys used can 
be changed to suit your own personal 
preference by altering the keyboard scan 
routine at line 160-185. It isnot necessary to 
repeatedly press a key especially when 
spell blasting since the action will continue 
as long as the key is held down. It is not 
possible to move in two directions at once 
or move and spell blast at the same time. 

The program draws the caves onto the 
screen and holds their contents in the array 
RC(x). The contents range from a single 
item to two items and a THING’. T^e 
information held in RC(x) are converted to 
these items by the routine at line 7000. The 
entrance to each cave consists of a different 
blank code (96) to the normal ASCII code 


MINIV 



IN SEARCH OP ( 


32 this means that the program can 
detect entry to a cave and enable the entry 
flag (IN). The ‘man’ is placed at the bottom 
of the display and can be moved around the 
three caves. The caves remain blank until 
the ‘man’ reaches the entrance when the 
contents are then displayed. If the cave 
contains a ‘THING’ the flag M is enabled 
and the THING’ is moved each time the 
main program loops round. When the easy 
game is selected the THINGS’ move in a 
more random manner than in the hard 
game. The main program loop is quite 
short and the player movement is therefore 
fairly fast. Time consuming subroutine 
calls are kept to a minimum or take place 
when the player has stopped eg to pick up 
food. The cave contents are changed each 
time the main program loops back to the 
beginning but they are only displayed when 
the player enters a cave. Table 1 lists the 
program variables used and Table 2 shows 
the various graphic symbols used. Table 3 
gives a line-by-line description of the 
program and from this conversion to other 
systems should be fairly easy. 

The UKlOl uses a standard 8K 
Microsoft Basic and it’s video memory 
starts at location 53248 and is formatted 
into 16 rows by 64 columns. Unfortunately 
only 48-50 columns are displayable and the 
variable SP is set to 53259 in line 130 and 
not 53248 to allow for this difference. The 
bottom line of the display is used for 
messages and this is cleared and POKEd to 
by the routine at line 3000. The toptwolines 
of the display are used to show the total 
amount of gold, spells, energy and 
THINGS’ killed. The position of the 
‘THING’ and the player on the screen is 
determined by the value of MP and PP 
which are calculated from the equation 
SP4-64*Y+X where 64 is the line length 
and X,Y the co-ordinates of the 
‘man’/THING’. SP and 64 can be changed 
to suit other systems. 


The subroutine at line 9000 draws the ca\ 
screen and from the picture shownascheme 
video displays can be worked out. The Cl 
command clears the screen and homes th 
The keyboard scan routine is enabled and c 
by the POKE in line 160 and can be replacec 
or INKEYS on other systems and the IF sh 
in lines 165-185 changed accordingly. The 


TaMe 1. (Program Variables) 

YP,XP 

Horizontal and vertical co-o 

Y.P 

player 

PP,Z 

Player position on screen 

YM,XM 

Horizontal and vertical co-c 
‘THING' 

MP,W 

Position of 'THING' on screi 

Dl, D2, D3 

Cave entrance on screen 

S,SP 

Temporary screen positionj 

SP(0),SP(1),SP(2) 

Position of top left hand cc 

B(0),B(1).B(2),B(3) 

Amount of spells, energy, fi 
killed 

RC(x) 

Contents of each cave. 

ww.zz 

Contents of location Want 

XX, YY 

Direction of 'THING' 

KE 

Memory location of keyboe 

¥. IN 

'THING'and entry flags 

M$ 

Message to be POKEd to sc 

MS$ 

String containing final scoi 

CT 

Number of battles before v 

MC 

Number of moves made by 

Bl, B2, B3, B4 

Contents of screen around 
spell blast 

HP 

Energy of spell blast 

EU 

Energy level of 'THING' 

EL,SL, GL 

Levels of food, spells, go!( 

FP, SE,GP 

Position of food, spells, g 
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by Anthony Brown 


divisor in line 155 to a larger value to lower the rate 
and a higher value to increase the rate. The length of 
time a THING’ lives is determined by the value of 
MC. When the THING’ has completed 100 
movements it dies and another will appear when the 
flag M is enabled. The THING’ can be made to 
move more quickly by calling the movement routine 
at line 5000 more often in the main program loop i.e. 
between line 230 and 235. 



I MINI VENTURE PROGRAMME 

Page 52 ^ 



^ on the 
brother 
R$(12) 
cursor, 
isplayed 
by GET 
tements 
function 


rdinates of 


rdinates of 


^1 


rner of caves, 
lod and ‘THINGS' 


Z 

d 


reen 


ctory 

THING’ 

THING’ during 


Id 


Table 2 GRAPHICS CHARACTERS 
Mini-Venture by A. Brown 


CHRS()Code 

Character 

Use 

4 

Sk 

Cl 

D 

D 

D 

Gold 

9 

10 

32 

96 

Food 

Clear bottom line 
Space 

Entrance space 

128 

135 

- 

Cave wall, top 
Cave waif bottom 

136 

1 

Cave waif right 

143 

[ 

1 

Cave waif left 

161 

Corridor corners 

181 

« 

Medium ‘Thing’ 

207 

1 

Cave corner 

208 

J 

Cave corner 

209 

L 

Cave corner 

210 

r 

Cave corner 

240 

± 

Man 

243 


Small ‘Thing’ 

245 

y 

Spells 

252 

6 

Large ‘Thing’ 


FNR(x) defined in line 120 produces a random 
number between zero and x. TTe function FNA(x) 
produces a random position within the confines of 
cave X., the left hand corner of which is defined in line 
110. The two flags M and IN have a value of -I if 
TRUE and 0 if FALSE. The IF statements that test 
these flags do not need a second argument eg IF 
M=(-I)... ifthey are being tested forTRUE such as 
in line 205. The USR(x) function waits until a key has 
been pressed and it’s starting address is POKED in 
line 100. The PEEK statement after a USR function 
call determines the ASCII value of the key pressed. 
This function could again be replaced by GET or 
INKEYS. 

The game can be made harder/easier by either 
changing the energy value EU of the THINGS’ in 
lines 7095 and 260 or changing the value of the food 
and spells in line 7075 and 7080. Therateat which the 
player loses energy can be altered by changing the 


Table 3 - PROGRAM 
DESCRIPTION 

100-260 

Main program block 

100 

Enable user function; call 
instructions routine; initialise player 

105 

Screen addresses of the cave 

entrances 

110 

Disable flag M; screen addresses of 

cave corners 

115 

Initial spells and energy 

130 

Clear screen: erase cursor: set up 

screen 

135-145 

Set up score board 

150 

Randomly select cave contents 

155 

Reduce energy: update energy status 
only 

160-255 

Keyboard polling/player movement 

185 

If key 5 is pressed call spell blast 
routine 

190 

Move THING* if present 

205-210 

Toggle IN flag 

215-225 

Update status 

235 

Move player 

240-250 

Close entrance if open 

255-260 

Return to start of loop 

1000-1035 

Fight routine and end 

1500- 

Score board POKEing routine 

3000-3005 

Clear bottom line and POKE message 

3500-3525 

Update scoreboard 

5000-5065 

Move‘THING’ 

6000-6045 

Spell blast 

6010 

Limits range of spell blast 

7000-7100 

Fill cave with items; determine level 
of food, gold etc. 

8000-8075 

Print instructions held in DATA 
statements 

8025 

Erase cursor 

8150 

Print string - justified to screen centre 

8500-8565 

Instructions held as DATA statements 

9000-9070 

Create caves on screen 
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COMPUTE 

TEACHI 


16K RAM 

FOR 

ZX-81 

Any new owner of the Sinclair ZX-81 soon 
becomes aware of the need to; 

WRITE ONLY SHORT 
PROGRAMMES, 

LEARN MACHINE CODE. 

OBTAIN A RAM EXPANSION. 
Sinclair, of course, market a 16K dynamic 
Ram expansion, but long delays in arrival, 
and reported unreliability have caused 
many to think twice (I was one of the poor 
unfortunates who after a couple of months 
wait had to send the Sinclair Ram back, 
and face and even longer wait for a refund). 

The questions raised are: 

HOW MUCH RAM? 

STATIC OR DYNAMIC? 

WHAT CAN I AFFORD? 

After a lot of thought and enquiries I 
plumped for the dkTronics 16K Ram. This 
comprises of a Glass fibre, double sided 
PCB. There are 17 chips on board, 8 
UPD416-C2 static Ram chips, 7 LS-TTL’s, 
a 741 and a 12 volt regulator. This is a 
STATIC RAM unit and will therefore 
need a more hefty PSU than the Sinclair 
power unit, also the Ram chips require an 
additional 12 volt rail, dkTronics supply a 
suitable PSU with the 16K Ram packat no 
extra cost! 

The only drawback is that a higher voltage 
is needed for the 12v regulator, approx, 16 
to 20v, This means that the SV regulator in 
the ZX-81 has to dissipate more power and 
will therefore run hotter. 

Personally, I find a warm keyboard a little 
disconcerting, and so have taken my own 
measures to overcome this (the topic of a 
future article perhaps?!). Do not be 
dismayed it is all within the specification of 
the SV regulator and should cause no 
problems. 

In use the Ram pack has given no trouble at 
all I haven't run out of space, I have had 
no crashes, and no memory shrinkage. The 
unit is the same width as the ZX-81 and the 
well positioned edge connector ensures that 
the board fits well and doesn’t rock; 
electrically and mechanically it is a very 
stable unit. 

The cost including PSU is £42.95, and a 
recent advertisement shows it available in 
kit form for about £10 less, and if the initial 
outlay is still too high, they also supply a 
Ram Pack with IC sockets to enable you to 
start small and build up to the full 16K as 
you require/afford it 
dkTronics live at 23 Sussex Road, 
Gorlestone, Great Yarmouth, Norfolk. 

A telephone call will evoke a polite and 
helpful response. Anyone for chess? 


A friend of minewas recently advised by the 
local driving instructor that it would be very 
much better for his wife to have profes¬ 
sional driving lessons as she could easily 
end up killing herself if she was taught to 
drive by her husband. He’s had her out in 
the car for lessons twice a day since then. 
Fm not sure if he’s hoping that the driving 
instructors prophecy will come true, or if 
he’s joined the ever growing ranks of people 
who take the view that a professional is 
someone who can do for about £10 what 
the rest of us can do for a fiver! 

This might be a rather severe attitude to 
adopt towards the educational scene where 
so much excellent professional work goes 
on in schools throughout the country, but 
armed with your home computer you are 
now on at least equal footing with teachers 
who, especially in primary schools, are not 
yet able to use micros in their day to day 
work with the children. An increasing 
number of young children are now arriving 
for their first day at primary school with a 
good knowledge of letters and in some 
cases simple words, which they have 
acquired through the patient and under¬ 
standing interest that their parents have 
taken in their educational development 
during the pre-school years. 

If you want to begin to evolve your 
child’s literary skills then the place to start is 
with “building blocks’* of the written word; 
the letters themselves. Here is a program 
that has been very successful in familiari¬ 
sing young children with letters, as it 
requires them to look at the letter presented 
to them by the computer, and then touch 
that same letter on the key board. This will 
probably be the first time that daddy’s pride 
and Joy has been allowed to sit down with 
his other pride and joy his computer, so 
the motivation for the child to succeed will 
be high, and this is the time when the 
maximum educational benefit can be 
obtained. 


One of the beauties of this program is 
that the young child does not need to be 
able to name the particular letter that shows 
on screen, it’s simply a case of shape recog¬ 
nition as we saw in a previous feature. In 
this case though I would be tempted to tell 
the youngster the name of the letter as it 
appeared on screen, thereby teaching the 
letter while the child studies its form and 
shape as he compares the on-screen shape 
with the letters on the keyboard. 


Letter recognition prc^ram;- 
10 LETA = INT(RND-64) 

20 IF A<38 THEN GOTO 10 
30 PRINT AT 5,0: Touch this letter" 

40 PRINT AT 10,15: CHRSl 

50 IF NOT INKEYS ± CHRS ATHEN GOTO 

50 

60 PRINT AT 12,12; "Correct” 

70 F0RL±1T0 50 
80 NEXTL 
90 CIS 
100 RUN 


After a few weeks at school your child will 
set out on the long road to literarcy and 
you’ll be the first to know when that 
memorable day arrives, for the entire 
evening will be devoted to a search for “A 
tin to keep my words in.” Now, if father is a 
“roll your own fanatic” then there is no 
problem for it’s either the Golden Virginia 
tin or the Strepsils tin, but in the non 
smoking household chaos reigns until a 
suitable container is found. 

These precious words are written on 
“Flash Cards” to teach the child the pattern 
of the letters that go to make up the word, 
and it’s a system of teaching words that lets 
the child pick up the words very quickly 
indeed, for they are soon able to name each 
word as they pick it out of the tin. It’s a long 
and laborious process for the infant teacher 
I to write out each word 30 times and pop one 
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into every child’s tin, and so the whole 
process is taken a stage further and the 
words are given to the children, printed in a 
book, which is great if your objective is to 
teach actual reading, but if you are wanting 
to teach individual words then it’s definitely 
second best. 

Every teacher has their own individual 
method for reinforcing those awkward 
words. These range from the rap over the 
knuckles of yesteryear to the up to date 
computer assisted learning used in a few 
schools. Now no matter which method is 
used in your child’s school you can be right 
up there with the most up to date and 
successful methods, if you take the words 
that your child is having some difficulty 
with, or the set word for that nighf s home¬ 
work, and feed them into a program like 
this:- 


Flash card program:- 

2 PRINT"Bus" 

3 GOTO 25 

4 PRINT "Brian" 

5 GOTO 25 

6 PRINT "Stop" 

7 GOTO 25 

8 PRINT "Julie” 

9 GOTO 25 

10 PRINT "Post" 

11 GOTO 25 

12 PRINT "Office" 

13 GOTO 25 

14 PRINT"Road" 

15 GOTO 25 

16 PRINT "Street" 

25 FOR A ±13 TO 20 

26 PRINT AT 13, A: CHRS138 

27 NEXT A 

28 F0RY±0T040 

29 NEXTY 

30 LETZ±INT(RNDx9)x2 
35 CLS 

37 UNPLOT 25,18 
40 GOTOZ 


During the initial runs you will have to tell 
the little one what the word is as it appears 
on screen, but after a few runs the child 
should be beating you at it and telling you 
what the word is. The trick is knowingjust 
how long to hold off sayingthe word during 
the initial teaching runs, and this comes 
with practice, but do remember that if the 
child does not know the word, and you do 
not tell him what it is while it’s on screen, 
then don’t worry for it will appear again in 
the random pattern and you can tell the 
child what it is at that time. 

Talking of recognising words leads meto 
this month’s mini competition. I got a letter 
from a reader who says that his ZX8I is a 
x$/xer at loading. Now I reckon to know 
most of the abusive words on the go but I 
can’t find one with the first and fourth 
letters the same, perhaps some of our 
Aussie readers will be able to help. This 
really takes us well away from our young 
children and on to the promised graphics 
program for science and technology 
students. It’s always a difficult thing to 
describe electron flow to a student. I’ve seen 
it done with coloured marbles, felt tip pens 
or copious amounts of chalk and a handy 
blackboard duster, but until I used a micro 
none were very successful. 


BLACK BRAPHIC 

I like to describe a transistor as being 
rather like a main road, with a side road 
leading off. Most ofthe cars travel down the 
main road, while a few turn off into the side 
road. This works well so long as all of the 
cars keep moving, but if one stops then the 
whole of the traffic flow stops until such 
time as the stopped car moves on. The main 
road is the collector-emitter current which 
shows on screen as the moving black 
graphic; the side road is the base current 


MICRO EDUCATION 

and shows as a grey graphic. This program 
shows the flow pattern in the transistor and 
by touching key S you can block the base 
current and demonstrate that the collector- 
emitter current flow is also blocked; to clear 
the blockage touch key G and the normal 
flow will return. It is a good way to 
introduce students to the working of a 
transistor. 

You can use a similar program structure 
to show many other instances of current 
flow, such as series/parallel arrangements 
or the operation of a switch. In every case 
the computer will have enabled you to take 
electrical current flow out of the area of 
abstract study and present it in an attrac¬ 
tive, visual and easily understood way. 

The working of the 
N.P.N. transistor 

5 PRINTAT2,13:"Collector”:AT9,4; 
“Base": AT 18,13: “Emitter”: AT 9,16: 
“NPN Transistor” 

10 LET A ±21 

20 LETB±24 

30 LET D ± 19 

40 LETE±22 

50 F0RN±9T0 35 

60 PLOT A,N 

70 PL0TB,N 

80 NEXTN 

90 FOR M ± 13 TO 21 

100 PL0TM,D 

110 PL0TM,E 

120 NEXTM 

130 UNPLOT 21,20 

140 UNPLOT 21, 21 

145 F0RA±1T018 

150 PRINTATA,11:CHRS128:ATA- 

1,11: CHRS 0 

160 NEXT A 

165 LETB±Bxl 

167 IF B/10 ± IMT{B/10) THEN 

GOSUB 300 

170 GOTO 145 

300 FORAilTOll 

310 PRINTATA,11:CHRS136:ATA- 

1,11:CHRS0 

320 NEXT A 

325 IF INKEYS ±"S”THEN GOTO 500 
330 FOR Bill TO 5 STEP-1 
340 PRINT AT 11,B: CHRS 136: AT 11, 
Bxl:CHRS0 

345 IF B ± 11 THEN PRINT AT 11, 

Bxl:CHRS5 

350 NEXTB 

370 RETURN 

500 IF INKEYS±“G”THEN GOTO330 
510 GOTO 500 
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ZX 80/81 HARDWARE/SOFTWARE 


ZX KEYBOARD 


A full size keyboard for the 80/81. The 
keyboard has all the 80/81 functions on the 
keys, and will greatly increase your pro- 
grannnning speed. It is fitted with push type 
keys as in larger connputers. 

The keyboard has been specially designed for 
the Sinclair connputer and is supplied ready- 
built. It also has facilities for 4 extra buttons 
which could be used for on/off switch, reset, 
etc. £27.95 


4K GRAPHICS ROM 


The dK Graphic nnodule is our latest ZX81 accessory. This nnodule, unlike nnost other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM/RAM. IT NEEDS 
NO EXTRA POWER AND WORKS FROM YOUR NORMAL POWER SUPPLY. £27.95 


RAM 80/81 


16K RAM 

Massive add-on memory for 80/81. 

16K KIT-A-KIT VERSION 

of a 16K Ram. Full instructions included. All memory expansions plug into the user port at 
the rear of the computer. 16K RAM £42.95 16K KIT £32.95 
2K & 4K RAM 

Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus 
onboard 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£15.95. 4K RAM £22.95 


16K 81 SOFTWARE 


As seen at the ZX Microfair. 

DEFLEX This totally new and very addictive game, which was highly acclaimed at the 
Microfair, uses fast moving graphics to provide a challenge requiring not only quick 
reaction, but also clever thinking. One and two player versions on same cassette. £3.95 
3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
left/righVup/down. Full size 3D graphical representation. £3.95, 

CENTIPEDE. This is the first implementation of the popular arcade game on any micro 
anywhere. Never mind your invaders, etc., this is positively shining, the speed at which this 
runs makes ZX invaders look like a game of simple snap. £4.95. 

Please add £1 p&p for all hardware. Software p&p free. Specify ZX80/81 on order. 

ALL OUR PRODUCTS ARE COVERED BY A MONEY BACK GUARANTEE 

Dept. ECM 

" 23 Sussex Road, Gorleston, 

rmm A Wf% ■ ^ O Great Yarmouth, Norfolk. 

I I III Telephone: Yarmouth (0493) 602453 
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MICROLINE 80 


MICROLINE 82A 


Interface Section 

The Microline 80 includes a Centronics compatible parallel interface 
which connects with TRS-80 APPLE® and other popular small 
computers. RS232C serial interfaces are also available with a choice of 
speeds and buffer sizes. 

The Microline 80 offers business quality and realiability at a price 
attractive even for personal use. 

Crisp, clear print is produced on plain paper with a dense9x7dot 
pattern. In addition to normal upper and lower case, ten character 
per inch, eighty column printing, the Micro line 80 provides the user 
with the option to print both double width and condensed 
characters. Six or eight lines per inch spacing are also standard. Front 
selection, character pitch and line spacing are all program 
controllable. 


Graphics 

Graphics capacility is included at no extra cost. Charts/graphs and ' 
illustrations may be printed with captions of double width characters. 
The Microline W/82A prints 64 block shapes in addition to the full 
upper and lowercase 96 character ASCII set. The block shapes may 
also be used to create special sets. 

Interfaces 

Parallel, Centronics compatible; Standard Serial, RS232C; Optional 
Current loop; Optional. 


Standard Features 


• 80cps 

• 80 columns with standard characters 

• 132 columns with condensed characters 

• Graphics 

• 200,000,000 character head warranty 

• Connects to TRS-80 APPLE®, others 


• Continuous operation 

• Plain paper — up to 3 parts 

• Full 96 character ASC11 set 

• Double width characters 

• 6 and 8 lines per inch 

• Paper tear bar 


To Printer Offer, E&CM, 67 High Street Daventry. IMorthants IMIM11 4BQ. 


Qty unit price Total 


CASH 

Microline 80 Prinler mcl VAT/Delivery 


£29899 


Microline SZAPrinlor ihcf. VAT/Delivery 


£458.85 


Serial Interface for Micro 80 


£95.75 


CREDIT 

Microiimi eO Printer met VAT/Del(very Deposit per unit £29.63 

Microline 82A Printer incl. VAT/Delivery Deposit per unit £4-6.89 

Microline 80 with serial Interface VAT /Delivery Deposit per unit £39.32 

HOW 

TO 

Order 

Credit Customers — enclose cheque/PO for deposit and pay 

10 monthly installments. 

Cash Customers — enclose efteque purchase order for full 
amount which includes VAT '^ Delivery by Securicor. 

Delivery — Cash customers allow 10 days. Credit customers 
allow 14 21 days 


Name. . . 

Company (if applicable) 
Address . 


I 

I 


I 

I 

I 

f 

I 


Business Quality Printing 

The Microline 82A prints bidirectionally at 120 characters per second • 
and includes short fine seeking logic that can increase throughput by. 
809f> over equivalent unidirectional printers. A dense 9x9 dot pattern 
is used to produce crisp, clean copies, first copy to last. 

The nine pins in the head are “fired" using energy stored in tension 
members. This technology permits the use of short, low mass pins 
made with an extremely hard alloy. The head produces less heat, 
thereby extending its life. 

In addition to normal upper and lower case, ten character per inch 
printing, the82A prints both double width and condensed characters 
at six or eight lines per inch. Font selection, character pitch and line 
spacing are all prograiti.controllable. 


Dual Interfaces 

The Microline 82A is offered with both Centronics-compatible 
parallel and RS232C serial interfaces as standard equipment. The 
parallel interface operates with TRS-80 APPLE® and other popular 
small computers. The standard RS232C serial interface operates at 
speeds to 1200 bps. Other serial interfaces are available with switch- 
selectable speeds to 9600 bps and a choice of buffer sizes. IEEE 488 
parallel and current loop interfaces are also available. 


Three Printers in One 

Microline 82A users do not have to purchase different modles for 
different forms. The standard platen accommodates friction and pin 
feed forms and optional tractors snap in place and adjust to suit form 
width. The Microline 82A provides versatile forms controls including 
vertical tab, top of form and a vertical format unit that provides 
switch and program selection for up to ten form lengths. 


Standard Features 

• Bidirectional 

• Short line seeking 

• 80 columns with standard characters 

• 132 columns with condensed characters 

• Graphics 

• Duel interfaces 


• Operates with TRS-80 APPLE®, others 

• Plain paper — up to 4 parts 

• Full 96 character ASC11 set 

• Double width characters 

• 6 and 8 lines per inch 

• Paper tear bar 


DEFERRED PAYMENT SCHEME 

MICROLINE 80 

Eleven payments of £29.63 a month (£39.32) if serial interface 
required). 

MICROLINE 82A 

Eleven payments of £45.89. Credit customers pay 10% extra based 
on the amount they borrow, equivalent A.P.R. 23.4%). Total credit 
price: Microline 80 £325.93 incl. VAT/Carriage. Microline 82A 

— £504.79 inch VAT/Carriage. With the extra serial interfaceforthe 
Microline 80 the total cash price is £396.74 and the total credit price is 
£432.52. 
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4 RAIL MICRO COM 
POWER SUPPLY 


The present design arose from my own 
need for a reasonably heavy-duty unit to 
supply a NASCOM 2 microcomputer with 
64K memory. To allow for further 
expansion I decided that the +5V rail 
should be capable of supplying about 5 
amps. The unit is fairly compact and should 
fit into the larger type of computer case. 
However if it is mounted in its own separate 
enclosure then it may double as a general 
purpose Power Supply, the voltages 
provided being suitable for much popular 
circuitry. 


Regulated Outputs are: 
+12Vat lA 
+ 5Vat5A 
- 5VatlA 
-12V at lA 



Design 

Considerations 

Although many ICs used in computer 
circuitry operate from a single +5V supply, 
there are still a great many memory devices 
(for instance the 4116 Dynamic RAM and 
2708 EPROM) which require additional 
supplies at +I2V and -5V. As the almost 
universal RS232 interface (used for 
teletype, printers etc.) requires + 12V and - 
12V this means that a computer P.S.U. to 
be really useful must have 4 well-regulated 
output voltages with the +5V rail being 
capable of handling quite heavy currents. 

A problem which has received less 
attention in the popular journals than 
perhaps it merits is that of mains-borne 
inteiference. Electro-mechanical equip¬ 
ment generates switching spikes which, 
carried by the mains, can be veiy 
troublesome and even damaging to 
computer circuitry. In industry, where 


computers may of necessity be situated 
near lathes, drills, pumps etc., such spikes 
or ‘transients’ may appear as spurious data, 
and in extreme cases may cause the 
destruction of MOS devices whose 
enormous input impedences make them 
peculiarly susceptible to this problem. Even 
the personal computer at home can be 
affected, as anyone will be aware who has 
ever entered a long programme by hand 
only to lose it all when the central-heating 
switched on! 

Rather than find space for an extra 
P.C.B. I decided to use a suppressed mains 
chassis plug (Siemens type K141) with a 
VDR (Voltage Dependent Resistor) as an 
added protection against transients. The 
latter is a semi-conductor device which 
presents a high resistance to voltages below 
a certain threshold (in this case400V peak) 
but a low resistance to voltages above that 
threshold. As the device ‘turns on’ very 
quickly it provides a very useful protection 
against sudden peaks. 



42 — ELECTRONICS & COMPUTING 


MARCH 1982 

















PROJECT 


PUTER 


by Tony Doherty 


The heavy-duty+5 V rail is derived from 
a I2V 80VA Toroidal with secondaries 
connected in parallel. The output is 
rectified by BRI, smoothed by ci,C2.A 
7805 holds the output at +5V but can only 
supply about I A. The rest of the current is 
passed by the power transistor Q2, with QI 
providing current limiting. R1 provides 
bias current for Q2 and Q2's collector is 
held at +5V by the 7805, QI provides 
current-limiting as follows. When the 
current through Q2 is less than about 4A 
the voltage across R2 is insufficient to turn 
on QI and the transistor is accordingly 
inactive. As the voltage across R2 rises to 



D8 D7 05 06 ► 


The Circuit 


(SEE PAGE 44) 

The well-known 78 series (positive) and 79 
series (negative) regulators were chosen to 
provide the 4 stable voltages required. 
These devices are internally protected 
against overload and are also reliable and 
inexpensive. Each regulator drops 2)/2*3V 
internally and therefore the unregulated 
supply to each must be at least this margin 
higher than the required output voltage. 
Because of the different power ratings of 
the four rails and the difficulty of obtaining 
a transformer with suitably wound 
secondaries I decided to use two separate 


transformers. A 15V Toroidal supplies the 
three IA rails. The secondaries are 
connected in series to give a 15-0-15 supply. 
This is rectified by BR2 and smoothed by 
C3,C4 to present partially regulated 
supplies to the three monolithic regulators 
Q4,Q5,Q6, R3 drops someoftheunwanted 
voltage to the -5V regulator, reducing the 
heat dissipated by the device. 


COMPONENT 

OVERLAY 


V 
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PROJECT^ 


■ (Continued from Page 43) 
about .7V the transistor starts to conduct, 
reducing the Base-Emitter voltage of Q2 
and limiting the current through the latter. 

Diodes D1-D4 are included in the circuit 
to prevent a possi ble latch-up on switch-on, 
where one regulator might start up faster 
than the others and force an adjoining rail 
into reverse bias. 

The LED’s D5-D8 show that a voltage is 
present at each output. They may be 
mounted on the front panel of whatever 
enclosure is selected or if inconvenient may 
be dispensed with altogether though 
they do usefully monitor the state of the 
power-supply. 

Construction 

Few difficulties should be encountered 
provided one observes the polarity of 
diodes and electrolytic capacitors. How¬ 
ever the following points should be noted; 

1. The+5V rail and the earth return rail 
carry quite heavy currents. If you are 
making your own PCBthisshould be 
allowed for in the width of track 
allocated. 

2. Ql, Q3 and Q4 are connected via 
their back-plates rather than by their 
centre pins. The centre pins should be 
cut off short. 

3. Q2’s collector is connected to the 
PCB via one of the fixing screws. This 
is normal in a T03 package the 
collector being connected internally 
to the metal case. 


4. All transistors and ICs are heat- 
sinked as are the two bridge rectifiers. 
The heatsinks should be bolted to the 
rectifiers before the latter are 
soldered to the PCB. 

5. The transformers should be con¬ 
nected as follows: 

TRl: Red and blue connected 
together; Grey and yellow con¬ 
nected together. 

TR2: Blue and yellow connected 
together. 

The transformer secondary leads are 
quite thick and you may need a 
heavier bit on your soldering iron to 
get a good connection. 

6. The PCB requires one \rire link. 

7. The power outlets may be hard wired 
to your computer bus or may be 
fitt^ with terminal pins. 

8. TTie VDR may be soldered across the 
live and neutral terminals of the 
chassis socket, 

9. 2 A anti-surge fuses should befitted in 
series with mains live and neutral. 

Stand-Alone 

Construction 

The whole PSU will fit NEWRAD Case 
type 2/37: 

The two transformers shou Id be 
mounted between the floor of the enclosure 
and the free chassis plate using the fixing 
bolts supplied with the transformers. 


The PCB should be mounted on top of 
the chassis plate using tapped pillars 
(6BA). Make sure the transformer fixing 
screws do not touch the PCB. 

The chassis plug and fuse holders maybe 
fitted to the rear panel. The power outputs 
(including OV) should be brought out to 
insulated terminals mounted on the front 
panel. The four LED’s may be mounted 
directly over the appropriate power outlet. 

A single earthing point should be 
mounted on the chassis to which mains 
earth and OV should be connected. 


Parts list 

R1 ; 2R4,3W. 

R2 ; 2 X OR22,2y2W, connected in parallel. 
R3 : 2 xl5R,7W connected in parallel 
R4 ; 200R, 

R5 : 750R 
R6 : 200R 
R7 : 750R 

Cl, C2 ; 4,700yu/40V electrolytic. 

C3 : 2,200yu/40V electrolytic. 

C4 : 4,700/.</40V electrolytic. 

C5-C8 : 2.2/.</35V tantalum. 

C9-C12 : .lyu Ceramic. 

C13 ; 10/i/25V tantalum. 

BR1,BR2 : BR64(6A). 

D1-D4 : 1N4002(1A silicon diodes). 

D5-D8 ; LED’s to suit. 

Ql : TIP42A 
Q2 : NIJ2955 
Q3 : 7805 
Q4 ; 7812 
Q5 : 7905 
Q6 : 7912 

Miscellaneous 

TRl : 80VA12V Toriodal (ILP type 32012). 
TR2 : 80VA 15VToriodal (ILP type 32013). 
VDR ; 240V RMS rating (RS Components). 

7 small heatsinks for X75 package ~ 
Electrovalue type TV4. T03 heatsink — 
Electrovalue type TV3 Vero Pins; 20mm 
Fuseholders; 2A anti-surge fuses; sup¬ 
pressed chassis socket Siemens type K14I; 
insulating bushes for MJ2955; 4 LED’sand 
mounting bushes. 

Extra parts for stand¬ 
alone construction 

NEWRAD instrument case type 2/37;5 
insulated 4mm terminals (Electrovalue 
type TPI) choose different colours to 
distinguish the outputs; 4 x 6BA V 2 " tapped 
pillars; 8 x 6BA Va'" screws, 

All parts used in the project are stocked 
by Electrovalue Ltd,, but most are fairly 
standard and should be readily available 
elsewhere. ■ 



44 — ELECTRONICS & COMPUTING 


MARCH 1982 










































































'ps& 

SSS-a 


JOSEPH SPENCER &<BlittTNERS LTD 

d&ii 

The Sensational 


MZ-80K 


on a basis everyone ean afford 


PER 

MONTH 


Deferred payment scheme 

Fori 1 payments of only £39.90 thistopqualityMZ-SOKcanbe 
yours! 

Competitive finance 

We have negotiated a very competitive interest rate for this 
scheme with Musters Finance of Nottingham. Credit customers 
will pay only 10% extra, (equivalent A.P.R. 26.4%). So the total 
credit priceis £438.90 to includeV.A.T. and delivery, as opposed 
to the cash price of £399.00. 

What to do next 

If you wish to use the credit scheme, just complete the order form 
and send it with the deposit to us. We will send you a simple 
Musters loan form to complete. When you return this, we will 
arrange despatch ofyourMZ-SOK. 


1 r*" r> JOSEPH SPENCER 
U 1 rlcri & PARTNERS 

PRICES 


NETT 

V.A.T. 

TOTAL 

M2 I/O Expansion Interface. 

96.00 

14.40 

110.40 

M280 F.D. Dual Disks . 

560.00 

84.00 

644.00 

M280 F I/O Disk Interface. 

52.00 

7.80 

59.80 

M280 FMD Master Disk and Manual. 

20.00 

3.00 

23.00 

MZ80 F15 Disk Cable. 

8.00 

1.20 

9.20 

M280 FOS Extra Disk Cable. 

7.00 

1.05 

8.05 

MZ80 P3 Dot Matrix Printer _ 

365.00 

54.75 

419.75 

M280T20C Machine Language ... 

18.00 

2.70 

20.70 

M280TU Assembler... 

36.00 

5.40 

41.40 

M280T40E Pascal. 

40.00 

6.00 

46.00 

M280 1/0-1 Universal Interface Card 

40.00 

6.00 

46.00 


—--—--1 

Mail Order Form j 

Enter all items you require together with the | 
price. Total all items for CASH PRICE. | 

Despatch order with cheque payable to i 

Joseph Spencer & Partners Ltd. Credit j 

customers add 10% to cash price- Divide j 
CREDIT PRICE by 11 to give deposit. Seend I 
cheque for this amount with your order. I 


Goods required 

Price 

1 



2 



3 



-1 



5 



6 



Total cash price 

Credit — add 10% 

Total credit cost 








Name_______Tel: (day)- 

Address___ 

__Post Code'_ 

MAIL TO: JOSEPH SPENCER & PARTNERS LIMITED 


I 18 Hamilton Road, Nottingham 603046 - 607395 I 
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FEATURE 


Generating 

electricity 
from the 
wind without 
moving parts 


Generation of electricity from the wind is 
well known. Usually a propellor is turned 
into the wind, and is used to turn a 
generator. Sometimes this is via a step up 
gearbox or belts. Problems arise because of 
the need to turn the propellor into the wind. 
As the machines twists and turns in gusts, 
gyroscopic forces put an extra strain on the 
tower, which also carries the large weight of 
the generator. 

One modification to get over these 
gyroscopic forces is used on a machine 
called the Trimblemill. This uses contra¬ 
rotating blades. This also means that no 
step up gearing is needed as the generator 
has both field and armature rotating in 
opposite directions. However, there is a 
high cost to be paid for this technology, and 
sets are of the order of 64p per peak watt for 
a 12.5 k W machine. This does not compare 
favourably with the potential of solar 
electricity, but it is available now rather 
than in the future. 

Another alternative is the vertical axis 
machines. These use vertically mounted 
propellors, that don’t need pointing into the 
wind. A single rotating column can be the 
combined mast and shaft to drive a 
generator, mounted with the shaft vertical, 
on the ground. Some designs have the 
advantage that the blades feather individ¬ 
ually, so when the wind drops in gusty 
conditions they don’t waste energy by 
acting as blowers. Others have variable 
geometry, so that in high wind speeds they 
can still generate energy, but don’t run so 
fast as to fly apart. Horizontal axis 
machines have to shut down after the wind 
gets to a certain speed. 

However, which ever way one does it, 
rotati ng machinery held high aloft is always 
a potential danger and is going to need 
regular and careful maintenance. 

Therefore if a static method can be found 
to generate electricity from the wind, then it 
will be at a distinct advantage, especially if it 
is cheaper as well. 

The first time 

the writer heard of this possibility was in an 
obscure magazine that was originally about 
"‘alternative technology”, called Under¬ 
currents. In the issue No. 12 a few lines 
described an electrostatic aerogenerator 
made by a M. Clitton in France. The whole 
thing seemed rather unlikely and was only 
given passing thought. 

However in January 1978 an article 
appeared in the Institution of Electrical 
Engineers’ monthly magazine “Electronics 
and Power” called “Sparks from Steam”. 
This described how static electricity was 
made in the 1840s from jets of steam. The 
largest generator was of considerable 
power. However, it is not easy to convert 
high voltage high impedance DC to more 
useful levels of AC voltage and current, so 


byJ, de Rival 

the matter was never taken up. Mechanical 
generation became the norm. 

Then in March of that year, a further 
article appeared in “Electronics and 
Power” describing the work of the Marks 
Polarised Corporation (153-16 Tenth 
Avenue, Whitestone, NY 11357, U.S.A.) 
This corporation, under its president Alvin 
M. Marks, is researching into a “Charged 
Aerosol Wind/Electric Power Generator”. 
At a symposium on electrohydrodynamics 
at Colorado State University in January 
1978 Mr Marks presented a paper on 
experiments on using charged water 
droplets to generate power from the wind. 



These droplets are pre-charged and emitted 
into the wind stream. As they are blown 
away from the emitter, work is done on 
them by the wind moving them along a 
potential gradient between it and the 
ground. The electrical load is connected 
between the source arid the earth, ie there is 
no collector electrode as such. An 
experimental nozzle was built that gave an 
output of 312 microwatts for a charging 
power of 86 microwatts. 

It is suggested in the paper that a large 
area electrode screen would generate 450 
w/sq.m in a wind of 10 m/s. 


The problem of O.C. 

However, even if one has the power 
available, it will still be a high voltage D.C. 
The technology to convert this to a low 
voltage A.C. at 50 Hz to power domestic 
appliances is likely to be expensive. 
Electrostatic motors are possible, but again 
it is unlikely to be practical to have an 
alternator driven by such a motor. 

The Undercurrents article first men¬ 
tioned discussed an AC machine. In this 
system, “electrostatic packets of air” are 
injected into the windstream, and collected 
by a grid downstream. As they pass 
through this grid, they are said to induce 
alternating potentials. The frequency 
depends on the velocity of the wind and the 
velocity of the injecting potential. The 
inventor suggests that a constant output 
can be obtained by controlling the injector 
frequency by electronic servo. 

It is difficult to see why in this case the 
output would alternate aroend zero-as 
opposed to pulsing unidirectionally from 
zero something quite different. In order 
to get AC it may be necessary to alternate, 
rather thanjust pulse, theinjector potential. 

Also, it is clearly better to use the earth as 
the collector. Aiming the particles at a grid 
implies that the wind direction is 
important. 

Suggested lines for 
experiment 

A convenient source of high voltage is a 
capacitor discharge ignition unit feeding a 
car coil. Two units could be used, one giving 
positive pulses, the other negative. The two 
units would be driven from a two phase 
oscillator, so that they come on alternately. 
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This unit would be placed at the high 
voltage end of the primary of a transformer 
converting lOOKv to240v. A re-chargeable 
battery would also have to be floated at the 
high voltage end to provide start up 
current. Of course once the machine 
started, this battery would be charged from 
generated current from a winding on the 
transformer. 

It is not known at present what 
limitations there are on frequency. How¬ 
ever, the higher the frequency that could be 
generated, the smaller and cheaper the 
transformer required. Televisions include 
apparatus to generate about 25kV at 
I5.625kH7 and subseqently rectify it. 

This idea was presented to the I EE in the 
form of a letter by the writer, which was 
published in June 1978. 

In October a further letter appeared 
suggesting some snags. The main one 
seemed to be that the internal impedance of 
the system would be high of the order of 
hundreds of millions of ohms at 50 Hz per 
electrode. (This means you need a great 
many electrodes!) Another relating to this 
is the coupling between the charged 
particles and the air. Energy can only be 
extracted by slowing the air down, and with 
a charged particle generator this has to be 
done by the charged particles. 

However, one possible alternative was 
suggested. That is using ionised air instead 
of charged particles. If every molecule were 
singly ionised the charge would be 900 
coulombs per litre. It is unlikely that this 
theoretical maximum could be reached, 
but nevertheless it appears better than the 
case with aerosols. With aerosols, Mr 
Marks suggest that the optimum radius/ no 
of electrons per droplet is 120 Angstroms/1 
electron. But the charge per electron is 1.6X 
10" - 19coulcombs! 

U nfortunately, the practicality of appar¬ 
atus involving ionised air working in all 
weathers is not good. 


Conclusions 

The main problem with power from the 
wind is that this power is very diffuse. 
Mechanical methods of collecting it 
involve large expensive structures. When 
electrostatic methods are considered, this 
problem turns to one of high impedances. 
This means the difficulties of large 
structures become the difficulties ofdealing 
with high voltages. 

Nevertheless, the cash rewards for a 
cheap domestic aerogenerator are large. If 
an effective design can be found, the 
government will have less justification for 
the nuclear programme, with its attendant 
problems. Also, a large factor in inflation, 
fuel costs, will be reduced. ■ 








MICROCOMPUTER COMPONENTS 

LOWEST PRICES - FASTEST DELIVERY 


mviM 

Plici 

Dnia 

hdci 

DlrtriU 

FllU 

Dnicfl 

met 

MIMOllia 


RE6ULAT0RS 

4012 

0.15 

74LS11 

0112 

2l14L'200ns 

1+0.83 

7805 

028 

4013 

029 

74LS)? 

8.12 

2l14L-300ns 

25+0.89 

781? 

0.38 

4014 

0.58 

74LS13 

822 

1,55 

7815 

0.39 

4015 

0.58 

74LS14 

(UO 

(FOR ACORN ATOM) 

78 LOS 

028 

4016 

0.25 

74 LSI 5 

0.12 

2708 450ns 

1+1.75 

78L12 

029 

4017 

0.4S 

74LS20 

8.12 

2716 450ns 

25 + 1.68 

78 LI 5 

029 

4018 

0.58 

74LS21 

0.12 

l+^49 

7905 

0.55 

4019 

028 

74LS22 

8.12 

(Single -F5V) 

25+225 

7912 

6.55 

4020 

0.58 

74LS26 

0.16 

2716 350ns 

8.35 

7915 

0.5S 

4021 

0.60 

74LS27 

8.12 

2532 450ns 

1+4.50 

4022 

0.62 

74LS28 

0,15 


25+4.25 

79L0B 

0.50 

4023 

0.17 

74LS30 

0.12 

2732 450ns 

1+3.99 

79L12 

0.59 

4024 

0.35 

74LS32 

8.12 


26+3.80 

79115 

0.59 

4025 

0.16 

74LS33 

0.18 

2732 350ns 

7.50 

LM309K 

1.30 

4026 

0.30 

74LS37 

8.15 

4lie 200ns 

1+0174 

LM317K 

3.20 

4027 

0.30 

74LS38 

0.15 


25+0.70 

LMJ23K 

4.B5 

4028 

OJSS 

74LS4C 

0.12 

100+0.07 

LM338K 

4.75 

4031 

1.6S 

74LS42 

0.34 

4116 150ns 

1+0.93 

Z80 FAMILY 


4033 

1.80 

74LS47 

0.38 


25+0.89 

3.49 

4034 

1.55 

74LS48 

0.60 

4118 200ns 

1+3.90 

200 CPU 

4035 

0.72 

74LS49 

0.50 


25+3,45 

280A CPU 

3.39 

4040 

0.54 

74LS51 

0.14 

4118 150ns 

61N) 

280 CTC 

2.93 

4041 

0.68 

74LS54 

0.15 

5516 200ns 

12.50 

280A CTC 

3.49 

4042 

0.54 

74LS55 

0.15 

61 (6 200ns * 

7.85 

280 DART 

10.00 

4043 

0.59 

74LS73 

0.18 

61IGLP 200n« 

i 8.50 

Z80A DART 

12.00 

4044 

0.64 

74LS74 

0.16 

0116LP 150ns 

; g.% 

280 DMA 

0.05 

4045 

1.65 

74LS75 

024 



280A DMA 

11.05 

4046 

0.68 

74LS7e 

020 

COT C0NTHOLL£RS 

280 PIO 

3.40 

4047 

0.68 

74LS78 

0.10 

EF6845P 

9.50 

ffiOA PIO 

3.75 

4048 

0.54 

74LSfi3 

8.44 

EF9364P 

5,94 

Z80SKF0 

10.80 

4049 

028 

0.26 

74LSfi5 

0.6S 

EF9365P 

62.90 

Z80A SIO-O 11.98 

4050 

74L586 

0.15 

EF9366P 

62.90 

280 SI 0-1 

10.08 

4051 

0.59 

74LS90 

0.30 

EF9365/6 DATA ANO 

280A SIO-I 

11.08 

4052 

0.68 

74LS91 

0.7S 

APPUCATIONS 2.00 

280SI0-2 

10.08 

4053 

0.59 

74LS92 

024 



280AS10-2 

11.39 

4054 

120 

74LS93 

0.34 

BUFFERS 


MK 3886 

11.00 

4055 

120 

74LS95 

0,43 

eiLS95 

0.90 

MK 3886-4 

14,47 

4060 

0.70 

74LS109 

021 

81LS96 

0.90 



4063 

0.05 

74LS112 

021 

81LS97 

o.go 

6800 FAMILY 

4066 

0.34 

74 LS113 

023 

8US98 

0.90 

6800 

2.99 

4068 

0,17 

74 LS114 

0.18 

8T26A 

1.20 

600? 

3.99 

4069 

0.17 

74LS122 

0.39 

8128 A 

8195 

8T<J'/A 

8T98 

1.4D 





1.35 

1 35 
1.45 

SPECIAL OFFER 


DATA CONVERTERS 


ZN425E-8 
2N426E-8 
2N427E8 
2N428E-8 
2rM?ffE-0 
2N432CJIO 
ZN433CJ-10 

/W432E-10 

2N447 

2N448 

/N449 


3.45 

3.00 

5.09 

4,75 

2.10 

28.09 

2.59 

56.63 

14.75 

9.14 

665 

120 


cm Floppy DISC 
CONTROLLERS 

!D 1771 


F01791 

r[)t793 

F01795 

W01391 

WD1393 

WDn95 

WDI397 

Wn2143 [)l 

m)mi 


17.12 

32.61 

32.61 

35.33 

45.50 

45.50 

45.50 

45.50 

5.45 

1D,97 


MJSCEUANEOUS 
SUPPORT CHIPS 

AY'3'1015 3.25 


AY-3-1270 

AV-3-8910 

ay-5-1013 

AY-5-3600 

AY'5-2376 

0P8304 

MC1468 

MC148y 

MC3446' 

MC3448A 

MC3460 

MC3487 

MC14411 

MC1441? 

R0-3-2513L 

R0-3-25t3U 


7.95 

6.95 
3.45 

7.95 

6.95 
4.50 
0.59 
0.59 

2.95 
4.25 

7.35 

2.35 
6.94 
7.99 
7.ZS 

&go 


ULN2803A(L203) 0.84 

DVM CHIPS 
ZN450e 7.81 

ZN450E0VMKIT 26.00 


NEW LOW PRICES ON MEMORIES 

2114 1KX4 Low Power 200 ns 0.84 ea 
6116 2KX8 200 ns 5.95 ea 

2716 2KX8 450 ns 1.99 ea 

OFFER ENDS 14/4/82 



68U3C 

11.60 

4070 

0.17 

74LSI 23 

0.30 

6809 

0.89 

4071 

0.17 

74LS124 

o.og 

6810 

125 

4072 

0,17 

74 LSI 25 

0.26 

6821 

125 

4073 

0.10 

74LS126 

0.26 

G840 

4.20 

4075 

0 17 

74LSr32 

0.45 

6850 

1.50 

4076 

0.62 

74LS136 

0.28 

6862 

6.gi 

4077 

022 

74LSI 38 

0.34 

6871 AIT 

18.70 

4078 

0.24 

74LSI39 

0.3b 

6880 

1.07 

4081 

0.14 

74 LSI 45 

0.75 

6887 

0.80 

4082 

0.19 

74 LSI 48 

o.go 

68488 

0.11 

4085 

0.63 

74 LSI 51 

0.39 

6875 

4.19 

4086 

o.ag 

74LSI 53 

0.20 

6843 

13.99 

4093 

0.39 

74 LSI 55 

0.30 

6&B00 

4.70 

4502 

0.80 

74LS156 

0.38 

68602 

19,11 

4507 

0.30 

74 LSI 57 

0.31 

68B2I 

2.20 

4508 

1.90 

74 LSI 58 

0.31 

68B10 

200 

4510 

0.80 

74 LSI 60 

0.30 

68 WO 

4.70 

4511 

0.40 

74LS161 

0.30 

efiaso 

2.15 

4512 

0.60 

74LS162 

0.30 

60000 01 

110.00 

4514 

1.49 

74LS163 

0.30 



451S 

1.49 

74LSI64 

0.47 

6500 FAMILY 

4516 

0.69 

74 LSI 65 

0.90 

6502 

4.25 

4518 

0.40 

74LS166 

0.84 

6520 

2.99 

4519 

0.28 

74 LSI 73 

D.70 

652? 

4.75 

4520 

0.80 

74 LSI 74 

0.47 


6.SS 

4521 

1.49 

74LSI75 

0.40 



452? 

120 

741.8181 

128 

6080 FAMILY 

4526 

0.70 

74 LSI 90 

0.49 

H085A 

5.50 

4527 

0.89 

74LS191 

0.48 

8212 

1.70 

4528 

0.70 

74LS192 

(MS 

8216 

0.99 

4532 

0.85 

74LSI93 

0.48 

8224 

1.05 

4541 

0.99 

74 LSI 94 

0.38 

8228 

3.95 

4543 

0.90 

74LSI9S 

828 

8251 

3.60 

4553 

2.90 

74LS196 

0.59 

8253 

7.95 

4555 

0.30 

74LS197 

D.6S 

0255 

3.80 

4556 

0.44 

74LS221 

D.54 



4585 

0.02 

74LS240 

0.90 

CMOS 4000 

■9' 



74LS241 

D.80 

SERIES 


7418 URIES 


74LS242 

D.7B 

4(J0Q 

0.11 

74LS00 

0.10 

74LS243 

0.79 

4001 

0.11 

74LS01 

0.11 

74LS244 

0.85 

4002 

0,13 

74LS02 

0.12 

74LS245 

D.60 

4006 

8J0 

74LS03 

0.12 

7415247 

D.63 

4007 

6.15 

74LS04 

012 

74LS248 

D.63 

4008 

0.55 

74LS05 

0.13 

74LS249 

D.63 

4009 

020 

74LS08 

0,12 

74LS251 

0.40 

4010 

035 

74LS09 

0,12 

74LS253 

0.39 

4011 

0,12 

741810 

0.12 

74LS257 

0.44 


BtViM 

Prtc* 

74LS258 

0.39 

74LS259 

6.79 

74LS261 

1.95 

74LS2B6 

023 

74LS273 

0.75 

74LS279 

6.39 

74LS283 

ft44 

74LS290 

0,54 

74LS293 

0.45 

74LS365 

0.34 

74LS366 

0.36 

74LS367 

0.34 

74LS368 

0.48 

74LS373 

0.74 

74LS374 

0,74 

74LS375 

0.17 

74LS377 

0.60 

74LS378 

028 

74LS379 

0.84 

74LS386 

026 

74LS390 

0.54 

74LS393 

0.50 

OIL SOCKETS 


tow PROFILE 

TIN 


8 pm 
14 pm 
16 pin 
18 pin 
20 pin 
22 pm 
24 pin 
28 pin 
40 pin 

iTm 
UW PR8F1lf - 


0417 

OJM 

0.09 

6.13 

0.14 

8.17 

0.18 

025 

029 


6010 

8 pin 

822 

14 oin 

0.29 

16 pm 

021 

18 pm 

623 

20 pm 

6.35 

22 ptp 

8.40 

24 pm 

0.42 

28 pin 

0ii4 

40 pm 

0.61 

rm 

ZERO • INSERTION 
FORCE OIL 

24 pin 

8,30 

26 pm 

7.40 

40 pin 

6.80 

CRVStAlS 

1 MHz 

3.00 

1.008 MHz 

3.45 

18432 MHz 

2.50 

36364 MHz 

2.BS 

4 MHz 

1.6S 

6 MHz 

190 

8 MHz 

1.95 

14 MHz 

3.45 


m UHF 
I6DUUT0RS 
6 MHz 3.70 

B MHz 4.40 

DATABOOKS 

THOMSON’EFCiS 
6800 Oam Book 
(Inc p&pl 5.85 

Data Convpftcf 
Handbook 

(Inc p&p) 1.W 

DATASHEHS 

Photocopied Data 
Sheets availatte (or 
most product at Bp 
per ex pip 
and VAT please 
(elophone lor details 

KEYBOARD 

Elecitomechanical 
ASCII Encoded 
(Upper & Lower 
Case) Keyboard 
56 Keys irc Shift UxK 
Price each 46,85 
(Carnage 2JHI) 

CASE 

Slructured Foani 
Case tor above 
mctuding Steel Base 
Jred in Black 
and Charcoal 
Price each 4aft5 
(Carnage 10.00) 

MAINS 

TRANSFORMER 

Suitable lor 4-5V 
2,5A ±12V at 
1A Power Supply 
(Using Bridge 
“ (ficalion and 
LM323K) 

Price each ia86 


24 HOUR TELEPHONE SERVICE FOR 
CREDIT CARD USERS 


S QUANTITY 
DISCOUNTS 
AVAILABLE 

PLEASE SE ND SAE (20P) FOR OUR N EW1982 CATALOGUE. FREE REPLIED PAiD 
ENVELOPE WITH EVERY ORDER. ALL PRICES/EXCLUDE P« PON ORDERS UNDER 
C10 (50 d) AND V.AT. n S%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH 
FULLIREFUND for out of stock items if REQUESTED 


MIDWICH COMPUTER CO. LTD. 

DEPT E & C, HEWITT HOUSE, NORTHGATE STREET, 
BURY ST, EDMUNDS, SUFFOLK IP33 1 HQ 
TELEPHONE; (0284) 701321 TELEX: 817670 
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KITREVIEW 


A Digital Logic Probe 

by Harry Fairhead 


The kit under review this month is Global 
Specialties Corporation's Logic Probe 
Kit,LPK-L Why build a logic probe from 
a kit? Well first let's see why you might 
want a logic probe in thefirst place. A logic 
probe detects and displays logic levels, 
pulses and pulse trains. In oth&r words it 
indicates the logic state of any point in a 
circuit. This makes it a useful piece of test 
equipment for digital repair work or for 
commissioning new circuits. 

The advantages that a logic probe has 
compared to its alternatives, a logic 
analyser or an oscilloscope, are that it is 
easier to use; that is easily portable, which 
makes it suitable for field maintenance 
applications; and very much cheaper. 
While you’d need thousands of pounds for 
a logic analyser, and hundreds of pounds 
for an oscilloscope, you can buy a 
rudimentary logic probe for under £20. For 
this reason alone the logic probe is likely to 
be the one piece of digital test equipment 
that an enthusiast will acquire. 


The question of financial outlay brings 
us to the reason why you might prefer to 
build a kit to buying a ready assembled 
logic probe — you can make a worthwhile 
saving for just an hour or so’s work. In the 
case of GSCs products you can save over a 
third of the purchase price of the built logic 
probe by putting the kit together. While the 
kit costs £15.52 (including VAT and 
postage and packing) the finished article 
(which is the LP-2) costs £22.14 (inc.). 

If you are keen to make limited funds 
stretch, why not go the whole hogand build 
a logic probe from scratch? This is certainly 
a possibility. The main snags are making 
your circuit fit on to a small enough board 
and in finding a suitable casing. A logic 
probe has to be the right sueand shape to be 
hand-held, 1 have seen the tubes that single 
cigars are sold in used as cases, but for the 
professional finish GSC actually sell a 
purpose designed case (for £4.88 inclusive 
of VAT and postage and packing). 

There are a variety of logic probes 


available so how do you choose between 
them'^ In general, the more you pay the 
more sensitive the probe you'll acquire. 
(iSC market a range of probesand this kit is 
at the bottom end. The main way in which 
the more expensive probes differ is that 
they can detect much faster signals. Once 
built the LPK-1 will detect a minimum 
pulse width of 200 nanoseconds while the 
L.P-3, at £58.08 (inc) will capture pulses as 
narrow as 10 nanoseconds. (Ten nano¬ 
seconds is the fastest pulse that can be 
generated by TTL logic). All the GSC 
probes are suitable for TTL, DTL, HTL 
and CMOS logic levels. If you want a probe 
that is dedicated to Just one of these types 
then you will be able to get a more powerful 
probe for less cost. 

The LPK-1 

The kit comes neatly packaged ona piece 
of stiff card. Once you’ve got through the 
plastic wrapping you’ll discover a booklet 
of instructions for building and operating 
the probe. Its grey plastic case, a printed 
circuit board cut to the correct shape to fit 
inside (it is in fact packed inside the case) 
and all the components packed together in 
one plastic bag (also contained inside the 
case). The components comprise seventeen 
resistors, eight capacitors, three diodes, 
three LEDs, two transistors, one integrated 
circuit and a number of additional bits of 
hardware (including the PCB, the probe 
tip, a power cord and adhesive labelsand of 
course the case). Although the electronics 
components would cost you only about £3 
and would be readily available, it is these 
other bits and pieces that would be more 
difficult to obtain or substitute for. 

In addition to a comprehensive parts list, 
the instruction booklet gives a page 
showing diagrams of each type of 
component, and a resistor colour code 
chart. In this aspect the kit is an especially 
suitable one for a beginner. On the other 
hand there are no instructions on how to 
ase a soldering iron which other beginner’s 
kits often include the instructionssimply 
advise that to keep the soldering iron tip 
clean it should be wiped often with a 
sponge. 

Rather than the usual wordy instruc¬ 
tions, the part of the assembly instructions 
about placingcomponents on the PCB isall 
covered in two anotated diagrams. These 
are very clear but may be rather too 
abbreviated for the beginner. Thediagrams 
are, however, very necessary as there is no 
indication on the PCB of where to position 
tlic components. PCBs often have silk 
sciccn overlays which show the positions 
each numbered component will occupy 
there is no such guidance in this kit so it isa 
case of using the diagrams to work out 
which drilled holes relate to each resistor, 
capacitor, etc. This is just a niggling 
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criticism but I found that it was rather 
misleading to have a diagramatic instruc¬ 
tion suggesting that I prepare my soldering 
iron right at the beginning when in actual 
fact the instructions meant me to place in 
positional! the resistorsand the ICand then 
solder all of them to the PCB in one goand, 
similarly, then to posdition all the other 
components before doing the rest of the 
soldering. 

The diagrams included in the remainder 
of the instructions werealso very clear. Tlie 
instructions suggest you usea quick-drying 
glue for securing the LED holder in 
position, I used “Superglue” which 
fastened it immediately. 1 would advise 
using “Superglue” but be careful you 
position it exactly as there can be nosecond 
chances! 

I was pleased to note that the instructions 
advise you to check that the probe is 
working before putting the circuit into its 
case. Details of an appropriate test are 
given and as long as you’ve followed the 
assembly instructions you should experi¬ 
ence no trouble. If you do not get the 
response described, however, a useful 
troubleshooting chart is included, listing 
the most common problems and their 
remedies. 

I found the final assembly the most 
difficult part of building this kit. The 
problem is withouble. If you do not get the 


response describe, however, a useful 
troubleshooting chart is included, listing 
the most common problems and their 
remedies. 

I found the final assembly the most 
difficult part of building this kit. The 
problem is with getting the three LEDs into 
their holes. This needs a combination of 
firmness and gentleness. You need to be 
patient at this stage or you may ruin your 
work. 

Even though I found this stage tricky, the 
whole assembly took well under an hour 
and I would imagine that even a novice 
circuit builder could complete the kit in 
about an hour. 

The manual includes two pages about 
testing the digital logic probe without 
explaining why these tests a threshold 
test and a pulse test are required. The 
short answer is that they are not really 
necessary. They check the calibration on 
the probe but if the probe works then it is 
reasonable to consider that it is working to 
specification. So if you do not have the 
equipment needed (a 5 volt regulated 
power supply, a digital voltmeter and a 
linear potentiometer) then do not fret 
just assume your probe is properly 
calibrated UNLESS IT GIVES YOU 
STRANGE RESULTS! For example, 
take a circuit you know about and which 
you are confident is working properly and 


s-MM mixviEW 

see if the probe gives you the signals you’d 
expect. If atanystageof the testing youfind 
the probe is faulty and you cannot put it 
right then return it to GSCat their address 
in Essex. Whether or not a charge is made 
for the repair will depend on whether the 
fault was caused by your incorrect 
assembly of the kit or a defective part being 
supplied originally. 

The booklet explains how the probe is 
used and gives a chart to help interpret the 
signals emitted. However, there isactuallya 
lot more to know about the use of yourlogic 
probe and this will be dealt with next 
month. 


Conclusion 


This is an attractively presented kit 
which is suitable for the inexperienced kit 
builder, though the absolute beginner 
would need some additional instructions. 
Balancing out timeagainstcost, the LPK-1, 
seems to offer a worthwhile saving over 
comparable ready built logic probes. 
However, before you rush out to buy one 
consider the applications you wish to use 
your probe for and decide whether a pulse 
width of 300 nanoseconds is sufficiently 
accurate. If this sounds like excessively 
complicated advice.be sure to buy next 
month’s Electronics and Computing for 
the second part How to Use a Logic 
Probe, 11 


Guess who builds this great 



Logic Probe...V0(//A£f2.50 


With this easy-to-build Logic Probe Kit from GSC and just a 
few hours of easy assembly - thanks to our very descriptive 
step-by-step manual - you have a full performance logic 
probe. 

With it, the logic level in a digital circuit is indicated by light 
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds 
are stretched into blinks of the Pulse LED, triggered from 
either leading edge. You'll be able to probe deeper into logic 
with the LPK-1, one of the better tools from GSC. 



Complete, 
easy-to-follow 
instructions 
help make this a 
one-night project 


GLX)BAL SPEQALTIES CORPORATION 



G.S.C. (UK) Limited. Dept. 342. 

Unit 1, Shire Hill Industrial Estate, 

Saffron Walden, Essex. CB11 3AQ. 
Telephone: Saffron Walden (0799) 21682 
Telex: 81 7477. 
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GLOBAL SPECIALITIES CORPORATION. DEPT 342 

Unit 1, Shire Hill Industrial Estate, Saffron Walden. Essex. 
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I enclose cheque/ 
PO for£___ 


Phone your order with Access, Sarclaycarcl 
or American Express Card No. 



Inc P&P and 15% VAT 

LPK-1 £15.52 


FREE Catalogue 
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Expiry date , 
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Continued from Page 28 


here will save a fair amount of memory 
space. The array covers the elements of a 
series of matrices, without the use of which 
the calculation of networks would be 
hopelessly clumsy and wasteful of memory 
space. More wiU be said about this use 
when the logic of computation employed is 
covered in future articles. 

For convenience of reference this set of 
programs has been christened ‘LADNET 
because it has beendesignedtodeal with the 
family called ladder-networks. The typical 
ladder network is a series of impedances 
arranged as a four terminal circuit in which 
one input and one output are strapped 
together, and usually taken to ground, 
while the other two are joined by a number 
of element in series interspersed with others 
shunting various locations along the chain 
to ground. This is a common form of 
electrical wave-filter, the other common 
form consisting of two series arms balanced 
to ground, and shunted by elements 
between similar points in the two arms. 
This form, the balanced ladder network, 
can be dealt with by this program over the 



Typical Ladder Network, 


frequency range only in which it is truly 
balanced to earth. 

A two active armed network, in which 
the two points joined by shunt elements are 
not located at similar points in the two 
arms, is called lattice type, and is not 
covered by this program. One type, not a 
true ladder, but so frequently used, and 
amenable to the methods used here, is 
covered, and is usually called a ‘tee filter’. 
Two further forms, frequently used in 
conjunction with ladder networks, the 
transformer and the transistor driver are 
also covered, although the use of the ‘active’ 
net destroys the two-way symmetry 
normally associated with purely passive 
sections. 

A diagrammatic ladder network is 
shown in the figure, and where the number 
of sections might well exceed ten, the 
amount of memory required to deal with it 
as a whole, would be excessive. This 
problem is overcome in the present 
proposal by storing only the values of the 


components, evaluating progressively 
along the net, so that only the intermediate 
values of one section have to be stored, and 
also tackling only one frequency at a time. 
For the final output therefore only the 
overall tr^smission over the chosen 
frequency range has to be stored at the steps 
chosen, but the intermediate results can be 
automatically output n the printer before 
they pass from memory. This ability to 
output many sets of intermediate values on 
printer by a suitable setting of a debug 
variable index at any stage of running, 
allows valuable flexibility in locating 
unsuspected faults in local configurations. 

It also allows an initial run to be made at 
small range of log-spaced frequencies on 
the initial scan, and then to enter a much 
smaller range of closely spaced frequencies 
on the initial scan, and then to enter amuch 
smaller range of closely spaced frequencies 
in a region where more detailed view is 
desired of arapidly changingcharacteristic. 




PL/iy FC^TOEJffl" 


COMMODORE VIC 



0 Colour 0Som^d 
%Pro^mmable Funvtiou Kvys 
05KMemory Expandable to :i2K 
0Standard PETBASIC • Full sized Typewriter 
Keyboard ^Graphics Character Set 0Plttgdn 
Program Cartrid^s 

0 Low Priced Peripherals f'i on Cktz 

0 Self Teaching Materials X JL Oil # il O 

VIC Compatible Cassette £44.95 


ACORN ATOM 



• HK Rom + 4K Ram 0 Sound 

• 20 Introductory Programs 
0 Built-in Colour 


£199.00 



VIDEO GENIEI 

• Machine Language monitor 
0 Sound and Lower Case 
0 Renumber and Screen Print 



TRS80 

MODEL 

m 


048K User Ram 0Extended Microsoft Basic 
0Para}lel or 1^232 Interfaces 
0 With 40 Track Single 
Density Disk Dri ves 

• With 80 Track Double 
Sided Disk Drives 

• With 80 Track Double 
Density Drives IAMB 


£1596.00 

£1741.00 

£1999.00 



£344.00 

TEAC 

DISK 

DRIVES 


0Interfaces with Video Genie. North Star Horizon, 
Superbrain Nascom eta 

mWlYack Single^ #40 Track Doubln ^ -« rto 

DiskOnve £259.00 Diskl^iva /£448.00 

^ mOTrackDouhlit __ 

DiskOrive £344.00 DiskOrive £599.00 



SHARP 
MZ80K 

04bK CfiurRAM 
# K'ih.'mhnl itash: 

£399.00 


THE C®!V|PUTER SHACK 


Computer Shuck I.t(U4.Pittville StrBrd.CheltenhanhGlos,Telephone:(0242l564B43 

Credit available through major credit company, , 1 ^ 17 AT 

Access or Barclay Card Accepted, Mailorder Enquiries Welcomed. PnC6S inclUflB VAT 
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Money, money, money! 

There’s never quite enough of it, is there? Especially at this time of 
year, with the aftermath of Christmas spending to contend with, 
coupled with heavy quarterly bills. Furthermore it is the season of 
glossy holiday brochures, beckoning you on to spend even more 
money you haven’t got! 

This month I thought we might take a look at personal finances, 
particularly relating to borrowing money. 




Amount 

Payments 

Type of Borrowing 

(£) 

(£) 

BEFORE 



Building Society Mortgage 

5,000 

65 

Car H P. 

2,000 

100 

Credit Cards 

500 

50 

Second mortgage 

I,5(X) 

45 

Bank Loan 

1,000 

50 


10,000 

310 

AFTERWARDS 



Building Society mortgage 

10,000 

145 


The problems of getting it — and then repaying it 

It seems to me that there are two problems. Firstly, getting hold of the 
cash one needs. You may have in mind a home extension, 
replacement windows, douHe glazing or even a new car for the 
Spring. The second problem is coping with the level of repayments 
that build up. Not only is there the mortgage, but also H.P., Bank 
loans, second mortgages and those credit card repayments! The 
gradual increase of these monthly outgoings can become a worrying 
burden. 


But what really is the problem? 

I believe that the real problem is the build up of short term 
borrowings. Most of the sources of finance mentioned aboverequire 
repayment in two years or less. Wouldn’t it be much better to spread 
them over a much longer period? 


Remortgages 

You may well reply that this is surely easier said than done. But there 
is a way that is wotHf investigating. Most people who have owned a 
house for a few years have now built up sutetantial equity in the 
property. Houses worth £30,000 very often have a mortgage of only 
£5,000 to £ 10,000 outstanding to the Building Society. The idea of a 
remortgage is to approach another Building Society fora completely 
new FIRST mortgage on your house. We are not talking about a 
second mortgage in addition to your present Building Society loaa 
We call this process remortgaging the property. 


How to do the sums 

The way to go about it is to add up all your present borrowings. The 
example below illustrates this process. You may well find that you 
have loans of various sorts that tot up to £5,000. You then add this 
total to your present Building Society loan, which might be another 
£5,000, and then seek a new mortgage for the whole £10,000! Out of 
this figure you pay off the present Building Society and all the other 
loans. You then have only one debt and one monthly payment. 


Reduced outgoings 

All E.C.M. readers are numerate people, I am sure! So everyone will 
have noticed the dramatic reduction in outgoings. Some will 
correctly argue that they have now committed themselves to these 
repayments for 25 years. This is quite true. But think about the 
impact of inflation on your original mortgage. Surely it makes sense 
to spread your repayments over as long as possible, reduce your 
outgoings now and so increase your spendable income TODAY! 


Remortgages available now 

Obviously this idea will not appeal to everyone. It will also not be 
available to everyone for various reasons relating to each individuals 
personal circumstances. If, however, you believe reorganizing your 
repayments would be helpful, or you have some major item of 
expenditure in mind where a remortgage might apply, then take a 
look at the idea. 

Remortgages are available from some Societies at present. 
Whether you get one depends on the facts of the case and how they 
are presented. You can approach your insurance advisor who may 
be able to guide you. If you wish to complete the coupon below and 
mail it to us, we will pass it on to a sister organization of ours that 
specializes in this area. 

I hope that this article will help you to have a financially more 
comfortable 1982! 


j.- 

I I 

I Name.Age.. ... . | 

I Address. I 

* .Day Tel. No.Home Tel. No. j 

I Value of house (est).Age of house. | 

I Present B/Soc loan ... Total other loans 0/s. I 

J Total monthly repayments (including B/ Soc). ■ 

I Mail to: ECM Insurance Bureau, 18 Hamilton Road, I 
I Nottingham NG5 lAU. I 

.■■-.■.•I 
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I Mlnl/Venture Program | 


j 

? 

100 POKE 11,0: POKE 12. 253: GOSUB 8000: SP=53259: YP=I4: XP=25: 
PP=SP+YP*64+XP 

3 

105 01=53916: 02=53668:03=53932: KE=57088: IN=0 

'-V . . . . 

4 

110 M=0: SP(0)=5371I: SP{2)=53278: SP(2)=5374I 


■ 5 

115B(0)=10: B(l)=100: 

if-' 

6 

120 DEF FNR(X)=INT(RND{inX+l)) 


: 7 

125 DEF FNA(X)=SP(X)+64*(FNR(4)+1)+FNR{11)+1 


i 8 

130 PRINT CHR$(12); POKE 53325.32: GOSUB 9000: SP=53259 


9 

135 S=53325: M$="ENERGr: GOSUB 1500: S=53362: M$=‘*SPELLS": 

. -- V 

• 10 

GOSUB 1500 

140 S=53389: M$="GOLD'': GOSUB 1500: S=53426: M$="THINGS"; 


■ 11 

GOSUB 1500 

145 GOSUB 3500 


12 

150 FDR 1=0 TO 2: RC{I)=FNR( 10): NEXT 


13 

155 B(1)=B(I)-B(2)/100: GOSUB 3520: IF B(IK1 THEN 1020 


14 

160 POKE 530.1: POKE KE,I27: A=PEEK (KE): POKE 530.0: X=XP: V=YP 

i; ■ ■ ■■■' ■ • '.,1 

15 

165IFA=127THENV=V-1 

" 

16 

170 IF A= 191 THEN Y=Y+1 


17 

175IFA=223THENX=X-I 


18 

I80IFA=239THENX=X+1 


19 

185 IF A=247 AND M THEN GOSUB 6000 


20 

190 IF M THEN GOSUB 5000 


21 

I95Z=SP+Y*64+X:ZZ=PEEK(Z) 


22 

200IFZZ=32THEN GOTO 235 


23 

205 IFZZ=96 AND(IN)THEN IN=0: GOTO 235 


24 

210 IF ZZ=96 AND IN=0 THEN IN= -1: GOSUB 7000: GOTO 235 


25 

215 IF ZZ=4 THEN B(2)=B(2)+GL: GOSUB 3500: GOTO 235 


26 

220 IF ZZ=182 THEN B(1)=B(1)+EL: GOSUB 3500: GOTO 235 


27 

225 IFZZ=245THEN B(0)=B(0)+SL: GOSUB 3500: GOTO 235 


28 

230 GOTO 255 


29 

235 POKE PP. 32: XP=P: YP=P: PP=SP+64nP+XP: POKE PP.240 


30 

240 IF PEEK(Dl)=32 THEN POKE D1.96 


31 

245 IF PEEK(D2)=32 THEN POKE D2,96 


32 

250 IF PEEK{D3)=32 THEN POKE D3.96 


33 

255 IF M THEN 150 


34 

260 IF FNR(100)<1 THEN M= -1: EU=FNR{60)+1: XM=25: YM=12 


35 

36 

265 GOTO 150 


37 

38 

1000 FOR 1=1 TO 240: POKE PP.I: NEXT: IF FNR(10K3 THEN CT=CT+1: 

GOTO 1000 


39 

1005 B(l)=B{l)-tU: IF B(l):>1 THEN 1035 


40 

1010 POKE PP. 32: IF CT<=2 THEN M$="... IT GOT YOU,.GOSUB 3000 


41 

1015 IF CT^>2 THEN M$='*, , AFTER A GREAT BAHLE - IT GOT YOU 

GOSUB 3000 

; 

42 

1020 FOR X=1 TO 2000: NEXT: MS$=STR$(INT(B(3)+B(2)/100)): 

GOSUB 3500 


43 

1025 M$=".,, YOUR FINAL SCORE IS"+MS$+"P01NTS .. ■ GOSUB 3000 

\ 

44 

1030 PRINT: PRINT: PRINT: END 

;■ .■ 

45 

1035 MC=0: CT=0: B(3)=B(3)+1: G0SUB3500: P0KEMP.32:M=0: RQURN 


46 

1500 FOR 1=1 TO LEN(M$): POKE S+l, ASC{MIO$(M$.l, 1)): NEXT: RQURN 


47 


■ ■■ ■ • 

■ ■ , ■ . , . 

48 



49 

3000 FOR 1=54219 TO 54269: POKE 1.10: NEXT: L=LEN{M$) 


50 

3005 FOR 1= 1 TO L P0KE(54244-1/2)+!. ASC(MID$(M$.l.l)): NEXT: 



RaURN 

■ ^ 

( • ■■■•■.<- 

51 

52 



53 

3500 FOR 1=54219 TO 54269: POKE 1,10: NEXT 

i- • ■ : - f-4 

54 

3505 M$=STR$(B(2))+"": S=53396: GOSUB 1500 

S-- ■ 

55 

3510 M$=STR$(B(3))+"": S=53432: GOSUB 1500 

ja ''■isSiS5tJw.N:r 

56 

3515 M$=STR!I^B(0))+"": S=53368: GOSUB 1500 


57 

3520M$=STR$(INT(B(1)))+"": S=53332: GOSU8 1500 


58 

3525 RaURN 


59 



60 



61 

5000 MC=MC+1: MP=SP+64nM+XM: IF MC -100 THEN M=0: MC=0: 
P0KEMP.32: RETURN 


62 

5005 U=XM: V=YM: XX=INT(SGN(XP-XM)*FNR(SK)+.5) 


63 

5010YY=INT(SGN(YP-YM)*FNR(SK)+.5) 


64 

5010 IFXX=1 THEN U=U+1: GOTO 5035 


65 

5020 IFXX= -1 THEN U=U-1: GOTO 5035 


66 

5025 IF YY=1 THEN V=V+l: GOTO 5035 


67 

5030 IF YY-1 THEN V=V-1 


68 

5035 POKE MP.32: W=SP+64*V+U: WW=PEEK(W) 


69 

5040 IF WW=32 OR WW=96 THEN XM=U: YM=V; GOTO 5055 

■ 

70 

5045 IFWW=240THEN 1000 


71 

5050 RaURN 


72 

5055 MP=SP+64nM+XM: IF EU>=80 THEN POKE MP.252: RQURN 


73 

5060 IF EU<80 AND EU>30 THEN POKE MP,181: RETURN 


7i 

5065 POKE MP.243: RQURN 

75 

76 



77 

78 

79 

600 IF B(0) -0 THEN 6010 

6005 M$= ■.., YOU D0N7 SEEM TO HAVE ANY..G0SUB30O0: RQURN 

6010 B0)=B(0)1: IF ABS(YM-YPK3 AND ABS (XM-XPF 6 THEN 6020 



80 

6015 M$=",.. MISSED..GOSUB 3500: RQURN 


81 

82 

83 

«d 

85 

86 
87 


90 

91 

92 

93 

94 

95 
% 

97 

98 

99 

100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

15D 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 
161 
162 
163 


6020 Bl-PEEK{MP-64); B2=PEEK{MP+64): B3-PEEK(MP-1): 
B4-PEEK(MP+1) 

6025 FOR S-lOO TO PEEK(MP): POKE MP.S: POKE MP+64.S: POKE MP-64.S 

6030 POKE MP+l.S: POKE MP-1,S: NEXT 

6035 POKE MP-64,B1: POKE MP+64.B2; POKE MP-1.B3: POKE MP+1,B4 

6040 HP-FNR{30): EU-EU-HP: IF EU>1 THEN RQUHN 

6045 POKE MP,32: M=0: MC-0; EU=0: B(3)-B(3)+l: G0SUB3500: RETURN 



7000 IF 2-Dl THEN T-0 > 

7005 IF Z-D2 THEN T=1 
7010 IF Z-D3 THEN T-2 
7015 IF RC(T)-0THEN RETURN 

7020 ON RC{T) GOTO 7025,7030,7035,7040,7045. 7050,7055,7060. 

7065,7070 

7025 GOSUB 7075: RETURN *1 

7030 GOSUB 7090: RaURN 

7035 GOSUB7080: RETURN sj 

7040 GOSUB 7085: RETURN 

7045 GOSUB 7090: GOSUB 7075: RETURN . .. " 

7050 GOSUB 7090 GOSUB 7080: RaURN 

7055 GOSUB 7090: GOSUB 7085: RaURN ^ 

7060 GOSUB 7090: GOSUB 7075: GOSUB 7080: RQURN ^ 

7065 GOSUB 7090: GOSUB 7075; GOSUB 7085; RQURN 
7070 GOSUB 7090: GOSUB 7080: GOSUB 7085: RQURN r. 

7075 EL-FNR(50rFNR(2)+l: FP=FNA(T): POKE FP,182: RETURN 
7080 SL-FNR(5)>1: SE+FNA(T): POKE SE,245: RQURN 
7085 GL-FNR(50)*FNR(2)+l: GP-FNA(T): POKE GP,4: RQURN 
7090 IF M THEN RETURN 

7095 EU=FNR(50rFNR{2)+l: Vl=INT((SP(T)-SP)/64): M= -1 
7100 YM-Y1+FNR(4)+1: XM+{SP{T)-SP)-Y1*64+FNR(11)+1: RETURN 


8000 MS-CHR$(12): GOSUB 8150 

8005 M$='‘DOVOU WANT INSTRUCTIONS?": GOSUB8150: X=USR(X) 

8010 IFPEEK{531)<:>89 THEN 8060 

8015M$:^CHRS{12): GOSUB 8150 

8020 FOR 1=1 TO 15: READ M$: GOSUB 8150: NEXT 

8025 POKE 54221.32: X=USR<X) 

8030M$=CHR$(12): GOSUB 8150 

8035 FOR 1=1 TO 10: READ M$: GOSUB 1850: NEXT 

8040 M$="TREASURE -‘■+CHR$(4): GOSUB 8150 

8045 M$=’‘FOOD -"+CHRJ^ 1B2): GOSUB 8150 

8050M$="SPELLS -■■+CHR$(245): GOSUB 8150 

8055 M$="THINGS •■'+CHR$(243K."+CHR$(18l)+"."+CHR$(252); 

GOSUB 8150 

8060 M$="DO YOU WISH AN E-EASY OT H-HARD GAME?": GOSUB 8150 
8065X=USR{X): IF PEEK(53l)=69THEN SK=2; RQURN 
8070 IF PEEK(531)=72 THEN SK=1; RQURN 
8075 GOTO 8065 







8150 PRINT TAB(24-LEN(M$)/2)M$,‘ RQURN 


8500 DATA MINI VENTURE. "" 

8050 DATA The object of this game is to survive! 

8510 DATA"You are trapped in a maze of caves that are 
8515 DATA inhabited by THINGS! The caves also contain 
8520 DATA TREASURE and FOOD, as well as SPELLS which are 
8525 DATA quite effective against the things. Fighting 
8530 DATA and carrying the gold drain your energy - 
8535 DATA so collect as much food as possible. 

8540 DATA"", To collect the food etc move your man onto it," ' 
8545 DATA"", Press any key to continue 
8550 DATA The following keys are used to move around - 
8555 DATA"", 1 - to move up. 2 • to move down. 3- to move left 
8M0 DATA 4 - to move right."", Press 5 to spell blast the ‘things' 
8565 DATA"", "The following symbols are used 


9000 FOR 1=0 TO 2: FOR J=0 TO 12: POKE SP{I)+J.I28: 

POKESP(IH+384,135: NEXT 

9005 FORK=SP{IK63TOSP(l)+32I STEP64; POKE K,143: 

POKE K+14,136: NEXT K.l 

9010 FOR 1+53729 TO 54241 STEP64: POKE kl43; POKE 1+6,136 
9015 IF 1=53921 OR{l+6)=53927THEN POKE 1.32: POKE 1+6.32 
9020 NEXT 

9025 SP=53853: FOR 1=0 TO 3: POKE SP+1,128: POKE SP+11 +1.128: 

POKESP+128 + 1.135 

9030 POKE SP+139+1,135: NEXT 

9035 S=210: POKE 53671,S: POKE 53991,S: POKE 53980,S 

9040 S=209: POKE 53852.S: POKE 53863,S 

9045 S=208: POKE 53857.S: POKE 53868,S 

9050 S=207; POKE 53665,S: POKE 53996.S: POKE 53985.S 

9055 S=96: POKE Dl.S: POKE D2,S: POKE D3.S 

9060SM61: POKE 021.S: POKE D2+1.S: POKE D2-2.S: POKE D2+2.S 

9065 S+10: POKE 53740,S: POKE 53724.S: POKE 53675,S: POKE 53661,S 

9070 RETURN 


tv. 
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ADD A PROFESSMMIAL 
KEYBOARD TO YOUR 

ZX 81 

D No de*soldering necessary 
— just plug in. 

■ Full travel keyboard as 
used by international 
computer and terminal 
manufacturers. 




£ 28-95 

including VAT 
post8t packing 


"All-you-need" 
easy to assemble 
kit comprises: 


One piece 47 key keyboard module fitted but not soldered to double- 
sided printed circuit board; connectors; simple plug-in flexible cables; 
screws, mounting feet and legends. Two-part keycaps with buttons 
pre-assembled on keyboard and clear protective clip-on caps for fitting 
after legends have been positioned. Comprehensive assembly instruct¬ 
ions supplied with each kit. Allow 28 days for delivery. 



"T.Tl^yboard kit(s) @ £28.95 each, cheque or"*! 
postal order made payable to:- I 

COMPUTER KEYBOARDS (dept.ECi) I 

Glendale Park. Fernbank Road, Ascot, Berkshire. | 
Phone-a-Leaflet 03447 4731 | 

Please ensure your name and addrent are clearly stated J 



ACORN 

IMMEDIATE 

DELIVERY 


ATOM 8K ROM-2K RAM 
ATOM 12K ROM-12K RAM 
PRINTER FULL GRAPHICS 


£149 +VAT 
£239 + VAT 
£185 +VAT 


APPLE 


£695 + VAT 


TRS-80 MODEL I 
MODEL III 
64K MODEL II 


£251 + VAT 
£520 + VAT 
£2,173 +VAT 


VIDEO GENIE 


£299 + VAT 


PLUS FULL RANGE OF PERIPHERALS 
SOFTWARE AND ACCESSORIES 


GREEN SCREEN MONITOR £87 + VAT 

EPSON MX80 F-T £399 + VAT 


Full support given so that you get 100% benefit 
and enjoyment from your competition 

Authorised Service Centre for all the above Computers. 

EMPRISE COMPUTERS 

COLCHESTER (0206) 865926 
58 EAST STREET, COLCHESTER 



PORALLACOrar ATOM OWUERS 


PROGRAMMER'S TOOL BOX 

A packed 4K EPROM (fils Uttltlv Socket} containing:- 
1200 BAUO CASSEHE OPERATING SYSTEM 
Visible Load Routine 


PLUS 


PLUS 


‘TRACE (X) 

■STEP 
FIND 
VAR 
LVAR 
AUTO X, Y 
RENUMBER)(. Y 
DELETE)(to Y 
HEX 
IHEX 

Additional 
BASIC statements 

REAO.OATA&RESTORE 
KEY X 
INKEY SX 

IF ... THEN ,. ELSE 
WHILE ... ENOWHILE 
CURSOR X.Y 
ON ERROR 
BEEP X.Y 
ZERO 
POP 
STOP 


controlled execution, line no. display 

— single step execution 

— any string of chars, in program 
list variables 

— print variables 

— automatic line numbering (any start, any step) 

— any start, any step 

— any range nf line nos. 

Hex and Ascii memory dump 

— Hex Dump in instruction format 
(‘VIA chip requirad) 


- scans keyboard-input to variable 
scans keyboard-input to string variable 


- position cursor as required 


— sound 3 note-any duration, any pitch 

— zeroes all basic variables 
close out sub routine 

— useful rie-bugging instruction 

WORKS WITH ANY MEMORY SfZEl GREATLY ENHANCES EXISTING ATOM 
FACILITIES. DETAILED DPERATING INSTRUCTIONS SUPPLIED. 


r ★ * SFEGIAI. OFFER ^ ★ 

DEDUCT £1/CASSETTE WHEN ORDERING 
TWO OE MORE 

CHESS (12K) AT LAST!! M/C code + mode 3 graphics. Look ahead up to 8 moves. 
Offensive, Normal or Defensive play, 10 sub-levels. Casting, "En Passant" by player. 
Rejects illegal moves. Take back facility. Action replay with with lake-over. Set up 
problem games. This is the best Atom chess game. £9.95 

M0DE4VDU (3K-t“ 6 K gr) Mix textwith mode4 graphics. 224chars.inci.upper&lower 
case. Modify characters. £8.95 

MICRO-BUDGET Personal Finance (12 K) Review & analyse income & expenses. Ideal 
for budgets & cash flow, £ 8.95 

ASTR08IRDS (12K)-incredibie GALXiAN type program, with fantastic sound effects! 
Screaming missiles, swooping btrri-nien, High score display. £8.95 

LUNAR LANDER {12K) superb version oi arcade game incl. long & short range scans, 
limited fuel supply. £ 8.95 

INVADER FORCE (12K) 4 invader types, mothership, greatsound, hi-score, 6 skill levels. 
Terrific version, £ 8.95 

3D ASTEROIDS (5K-f- 2Kgr)-steertbrDuf|h the rolling, hurtling asteroids. Excellentreai 
life graphics. £ 5.95 

MARTIANS (12K -f- Vi A)-use your force field to stop them landing. Beware the imposters. 
Needs quick reactions. £ 7,95 

ALIEN MAZE (5K -I- 2K grpescape the 30 labyrinth before the Alien tracks you down. 

£5.95 

HI-STATS (12K -1- fl.ptj-statistical analysis & graphicalrep. offiie of input values. Many 
options. £ 7.95 

DEMON DUNGEON (5K) lind the treasure, the way out & escape the demondsf6.95 

DAMBUSTERS (3K f 2K gr)-realistic bombing raids, bouncing bombs, ack-ack etc, 





Real Value at £24.50 T VAT & 25p P & P (Sae for details & cat.) (state Atom) 


NASCOM MAGAZINE “MICRO-POWER” 


Scfifs articles, club news, letters & answers. Packed lull ol useful inloniiatton 

Issues 1-4 now available at £3.95. 1982 subscription (6 copies) £5.95. Europe 

please add GBp per copy — other overseas add £1.05 per copy. 

SEND SAE FOR CAIALOGUEI! 


£4.95 

SUPER RACE-TRACK [ 12 K)-dr 3 w your own race-trackfii race against the clock, steering 
& accelerator controls. £4 95 

EDIT (5K) £6.95 CONDENSE (4K)f5.95 MAZE-BALL (12K1£4.95 SPACE 
(4K)£4,95REVERSI(5K f- 3Kgr)f5.95, 

Extra MEMORY 2x2114 Low power chips £3.75 


PROGRAM POWER (ECM), 

5 WENSLEY RD., LEEDS LS7 2LX TEL: (0532) 683186 


Please add SSp/order P&l 
+VATal 
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HOME BUSINESS 

PROGRAM Higgins 


ASSIGNMENTS FOR ‘DIM’ STATEMENTS 
DIM A(31) 

A(l) - Input for options 
A(2) - B.S. savings balance 

A(3) - B.S. interest rate 

A(4) - B.S. monthly payment 

A(5) - B.S. Withdrawals 

A(6) - B.S. Monthly interest 

A(7) - B.S. Total interest 

A(8) - B.S. Total Withdrawals 

A(9) - B.S. Total payments 

A(10) Bank-Bal 

A(ll) Expenditure 

A(12) Salary 

A(13) Ins Payment 

A(14) Total expenditure (month) 

A(15) Total Pay 

A(16) B/F from 1981 

A(17) Total (B/F + Total pay) 

A(18) Expenditure 

A(19) Monthly-Bal 

A(20) Current-Bal 

A(21) Total ins payments 

A(22) Total Bal. 

A(23) Remainder Spare 

DIM B(10) 

6(1) Month number (for B.S. program) 

B(2) Year number 

B(3) Previous year number 

B(4) Month number (Bal. sheet) 

B{5) Etc. Spare 


FOR ZX81 16K 

HERE IS R VERV USEPUU PROGRRM/_ 
THRT KEEPS R DETRIUED RECORD OF 
YOUR BRNK BRURNCE ,EXPENDITURE, 
aUIUDlNG SOCIETY SRUXNGS RND 
UIUU RUSO OIUE R MDNTHi-Y/RNNURE 
BRURNCE SHEET OR RESULTS RS RWD 
UHEH REQUIRED- 

DIM STRTEMENTS RRE USED RND 
THE LENGTH <2F RRRRY CRN BE RD- 
OUSTED TO SUIT INDIUXDURL NEEDS* 
ONCE THE PROGRRH HRS BEEN PUT 
INTO MEMORY ,FOR,THE FIRST TXME, 
THE COMMRND RUN SHOULD BE USED 
TO RESERUE THE RRERS OF MEMORY 
FOR DIM STRTEMENTS-HOWEVER ONCE 
DRTR HRS been l^ROED^USE GOTO 
3S TO RVOID SETTING RLL DRTR TO 

THE INDEX IS. PRESENTED,RND 
NUMBERS X TO 7 CRN NOW BE INPLtT 
TO REACH DESIRED SECTION OF 
PROGRRH- 

BUILDING SOCIETY 
SELECTED FROM 1 OR 5. 

1- RLLOUS UITHDRRWRL RMOUNTS 
UXTMOUT CRLCULRTION OF INTEREST# 
S-RE3ULTS SHOWN OR PROGRRH MRY 
BE RUN RFTER RESULTS* 

PROGRAM RUN. 

THIS WILL:- SHOW MONTH NUMBER, 
CRLCULRTE INTEREST OF BRLRNCE, 
RND RDD TO BRLRNCE,RLSO TOTRL 
INTEREST. 

WHEN MONTH NUMBER SHOWS R OR B, 
THE TOTRL INTEREST IS TESET TO 
XERO#TMIS IS TO FOLLOu BUILDING 
SOCIETY PRYOUT,WHICH OCCURS 
TWICE YEBRLY. 

RNY DEPOSITS RRE TRKEN CRRE OF 
FROM BRNK BRLRNCE PROGRRH* 


THIS PROGRRM IS ONLY INTENDED 
TO BE RUN ONCE MONTHLY EITHER 
RS RBOUE IF NO DEPOSIT IS TO 
BE MRDE^OR FROM BRNK BRLRNCE 
PROGRRM. 

INTEREST RRTE IS IN PROGRRM RND 
IS CRLCULRTED RT lO.B PER CENT, 

BRLRNCE SHEET 
SELECTED FROM 3 OR 7- 
7-RESULTS ONLY. 

3-RUNS PROGRRM-SMOWS MONTH NO. 
TOTRL SRLRRY^TOTRL EXPENDITURE 
ETC. 

AFTER THE TWELTH MONTH.YERR 
NUMBERS RRE INCRERSED BY ONE, 
RND TOTRL C>'F WOW orTCHES TOTRL. 
B,^F FROM PREVIOUS Y1LhW.MON7H 
NUMBER REMRINS RT ZERO FOR 
RESULTS BUT REVERTS TO ONE IF 
PROGRRM IS RUN. 

ERCH TIME PROGRRM IS RUN, 
MONTHLY EXPENDITURE IN BRNK BRL 
PROGRRM IS RESET TO ZERO RERDV 
FOR THE NEXT MONTH. 

THE PROGRRM IS INTENDED TO BE 
RUN ONCE MONTHLY^RLTHOUGH 
RESULTS CRN BE SEEN RNYTIME. 

BRNK BRLRNCE 
SELECTED FROM 2 OR S. 
a-RUNS PROGRRH,RLLOUS INPUTS 
FOR EXPENDITURE,SRLRRY,BUILDING 
SOCIETY PRYHENTS.RND IN3RRWCE, 
IF B.S.PRYMENT IS MROE R UUHP 
OCCURS TO B.S.PROGRRM RND BRCK 
TO BRNK BRLRNCE PROGRRM. 

PROGRRM IS RUN RS RND WHEN 
REQUIRED. 

6-RESULTS ONLY, 

INDEX 

CHOOSE PROGRRM REQUIRED 

X 
2 
3 

4- 



5 KBS 

6 BRNK BRL 

7 BRL SHEET 

MONTH NUMBER 1 

TOTRL B>'F FROMlGBl^^aSeQ.a^ 

TOTRL PRY=Q70 

TOTRL=3330.24 

roTRL EXPaaaa.ae 
MONTHLY BRL =74*7. ee 
CURRENT - -- 


.34 


.37644 


3.4 164 



MONTH NUMBER 12 
TOTRL B7F FROMIQS1=2360.24 
TOTRL PRY=370 
TOTRL=3330.24 
TOTRL exp=a22.3a 
MONTHLY BRL=Q70 
CURRENT BRL=3107.92 


03.04 


.37644 


193 


.4164 



MONTH NUMBER 4 
MONTHLY INT=6.2736X17 
TOTRL INT=‘X6.47Se56 
BRL=953.SS229 
TOTRL UITHDRRURLS=0 
TOTRL PRYMENTS=S00 

SELECT OPTION 
1 - 

2 


6RL=1&36- 
TOTRL EXP=67 
TOTRL PRY-0 

SELECT OPT ION PEQUIREp 
1 
2 

10 REM "HOME BUSINESS" 

20 DIM R(31) 

30 DIM BtlO) 

3B CLS 

40 PRINT "HOME BUSINESS PROGRR 
M" 

S0 PRINT 

60 PRINT TRB 10>"INDEX" 

6S PRINT 

70 PRINT "CHOOSE PROGRRM RESUX 
RED " 

80 PRINT 

90 PRINT TRB 8;"1 
100 PRINT TRB 8;"2 
110 PRINT TRB 8; "3 
120 PRINT TRB 8; *4 

a*’ 

130 PRINT 
140 PRINT TRB 


7; "j 



PRINT 

PRINT Tp8 8, "S HSS" 

PRINT TRB 8,"6 BRNK BRL" 
PRINT TRB 3;"7 BRL SHEET" 
INPUT R41J 

IF Rll)~l THEN GOTO 270 

IF R(l)=2 THEN GOTO 700 

IF RV1)=3 THEN GOTO 100O 

IF R(a)=4 THEN GOTO 1270 

IF R(H-S THEN GOTO S25 

IF R(aJ=6 THEN GOTO-37S 
IF R(aJ=7 THEN GOTO 107S 

CLS _ 

PRINT TRB 8; "igSB" 

PRINT *'BRL =" ; R(2.» 

PRINT "INPUT WXTHDRflWflLS" 
INPUT R(S> 

CLS 

LET R (2J =R (2J -R (B.t 
LET R t81 =R tSj +R t SY 
PRINT TRB 8; " glM " 

PRINT "BRL = •• , WTS^ 

LET R(SJ *0 

PRINT "SELECT OPTION REOUIR 


PRINT TRB 


"1 


a PRINT TRB 8; **2 
* INPUT Rfl) 

S IF RdJ 1 THEN GOTO 270 
3 IF R(l)=2 THEN GOTO 3S 
3 LET R(3)=.00876 
3 LET R (6J =R t‘2.* *R (3) 

9 LET R (7) =R (6.» +R t*7> 

3 LET R (2) =R (2>-J-R f6.* +R t'4Jl 
5 LET B (IJ =8 (IJl +1 
3 LET R (9> =R t4J +R f9) 

5 IF B(lJ=a OR B(1JI=8 THEN LE 
(7) =0 

5 IF B(l)=a3 THEN LET B(li»1 
a IF R(4J >0 THEN GOTO 730 

3 CLS _ 

» PRINT TRB 8; 'BH©'' 

5 PRINT "MONTH r-IUMSER ",Btl) 

3 PRINT "MONTHLY INr=",Rtf&Jl 
3 PRINT "TOTRL INT = ";Rf7.* 

3 PRINT "BRLs"; R V2.* 
a PRINT "TOTRL WITHDRRWRLS=", 

) 

a PRINT "TOTRL PRV'HE*‘rrS = ";R fG 
a PRINT 

a PRINT "SELECT OPTION REOUIR 
3 PRINT TRB S,"1 
PRI NT TRB 8, "2 
LIT R(1J 

640 IF R(l)=l THEN GOTO 470 
6S0 IF R(1J=2 THEM GOTO 3S 

700 CLS _ 

710 PRINT TRB 8; ’'WBaUBUMk'' 

720 PRINT "BRNK BRL=";Rll0.l 
730 PRINT "INPUT EXP" 

740 INPUT RCllJ 

750 F'RJNT' "INPUT HBS PR'/.'iP>rr" 
760 illPUT P... 

770 IF R(4)>0 THEN GOTO 460 
7S0 PRINT "INPUT SRLRRY" 

790 INPUT 

800 PRINT "INPUT SUN" 

810 INPUT R(13) 

820 LET R<141=R(14>+R(Hi 
830 LET RCaiJ=R<21>+R(l3i 
840 LET RflS.l =R<1S.> +Ril2.> 

8S0 LET RdOi =R(10.Y -Rilli+R<12.i 
-R <4) ~R ( 13i 
860 LET R(4>-0 
870 L.ET R (Hi =0 
87S CLS 

SB0 PRINT TRB 8,* 

890 PRINT "BRL= \ ^ 

900 PRINT **TOTRL EXP=";Rfl4i 
910 PRINT "TOTRL PRY=*';RVlSi 
920 PRINT 


colUinued on page 10 
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TECHNICAL GRAPH 
PLOTTING WITH THE 

7V Q1 

I Boor 


The ZX-81 PLOT instruction is extremely 
convenient and saves having to write 
complex plotting routines. Nevertheless, in 
order to construct a technically useful 
graph some care has to be taken in drawing 
the graph paper and in scaling and placing 
the plot. Additionally, because of the size of 
an individual “pixel”, there is a minimum 
useful computing interval which will avoid 
placing them on top of one another and so 
save computing time. 

It is not suggested that the programs 
offered here are uniquejustthat theydothe 
job neatly and form a basis, perhaps, for 
further enhancement using high resolution 
graphics. For now, however, it is assumed 
that the reader is content to use the 
k^board facilities of his ZX-81. 

I have chosen the plus sign with which to 
draw the graph paper. Any other symbol, 
or combination of symbols, seems 
cumbersome by comparison. The 
disadvantage, although easily overcome, is 
that a computed point cannot be plotted at 
a graticule intersection, because, as the ZX- 
81 handbook says, a screen element is 
divided up into four pixels “like a 
Battenburg cake”. To recapitulate this 
particular point, the ZX-81 allows us the 
use of 704 T.V, screen elements each of 
which can display one keyboard character 
or four pixels. The graph paper program, 
lines 10 to 280, is given on figure 1. It is 
straightforward, merely a matter of 
establishing the graticule and leaving room 
for scales and titles. Traditionally these are 
around the edges of the graph and they are 
drawn so here, if you want a larger graph 
format there is nothing to prevent you 
drawing the graticule as large as the screen 
with the titles and scales inside it. 

The program is given in open form, you 
will close it by entering your own titles in 
lines 210, 230, 250 and 280, and choosing 
values of XI through X5 in line 190. Based 
on these X values you will also choose Y1, 
Y2 andY3 onlines 150, 160and 170. How 
this is done now follows. 

We are going to plot computed values of 
the “dependent variable”, Y, against the 


“independent” (or input) variable X, in 
mathematical terminology, Y is a function 
of X. This means that we choose a range of 
X over which we wish to examine the 
characteristics of Y, so we place X5 equal to 


the maximum value of X in the range of 
interest and estimate (or even calculate with 
our ZX-81!) the maximum value of Y over 
the range. We then give Y3 a value equal to, 
or higher thanthis maximum Y, noting that 


Figure 1. MfiXN TXTL.£ 

SUBSIDIRRY TITLE 

V3++++++++++++++++++++++++++ 

+ Hh + + -h + 

+ + + + + + 

+ + + + + + 

+ + + + + + 

Y2+ + + + + + + + + + + + + Hh+ + + + + +-4- + + + + + 

+ + + + + + 

Y Hh + + Hh + + 

RXIS+ Hr + + + + 

+ H" + + H* + 

Y1++++++++++++++++++++++++++ 

+ + + + •»■ + 

+ + + + + + 

+ + + +■+■ + 

+ + + H- H- + 

0 + + + + + + + + + + + ++ + + + + + + H-+ + 4' + + + 

0 XI X2 X3 X-1 X5 

X RXIS 

10DPEH THE GRRPH PRPER 
20 REM SET UP THE RXE5 
2E REM DRRU THE X RXE5 
30 rOR N=0 TO 15 STEP 5 
4-0 FOR M=0 TO 25 
SO PRINT RT 4.+N ^ 4-+M; 

60 NEXT M 
70 NEXT N 

75 REM DRRU THE Y RXES 
SO FOR N-0 TO 25 STEP 5 
9© FOR M-O TO 14. 

100 PRINT RT 4.+Mj»4.+N; 
llO NEXT M 
120 NEXT N 

130 REM Y RXIS SCRLE 
140 PRINT RT 19^3; *'0"' 

150 PRINT RT 14,2; "Yl** 

160 PRINT RT 9^2; ^•Y2‘* 

170 PRINT RT 4j,2;'*Y3‘* 

ISO REM X RXIS SCRLE 
190 PRINT RT 20,4.; ”0’‘;TRB 8;** X 
1”;TRB 13;'* XS";TRB 18;" X3";TRB 
23;" X4".;TRB 28;" XS" 

200 REM MRIN TITLE, 

210 PRINT RT 0710;“MAIN TITLE" 

220 REM SUBSIDIRRY TITLE 
230 PRINT RT 2,, 7; "SUBSIDIRRY TI 
TLE" 

24.0 REM Y RXIS TITLE 
250 PRINT RT 11,0;" Y 

260 PRINT RT 12>0;"RXIS" 

270 REM X RXIS TITLE 

280 PRINT RT 21,^12;" X RXIS" 
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if Y3 is divisible by 3 and X5 by 5, weget nice 
scales and can complete lines 150, 160, 170 
and 190 easily. 

The calculation and plotting program, 
lines 290 to 380, is a ^ven on figure 2, once 
again in open form. You have chosen the 
values of X5 and Y3 to insert in lines 320, 
330 and 340, according to the function 
under examination, which itself is placed in 
line 350. Lines 320 and 330 evaluate two 
scales, in pixels per unit, on which are based 
the minimum computing interval (STEP) 
and the first X value, line 340, which 
ensures that pixels are neitherplaced on top 
of each other, nor plotted at graticule 
intersections. These scales are also used in 
line 370 to position the plot on the graph 
paper. 

A typical ‘O’ level quadratic function is 
plotted on figure 3 as an example, it is 
shown together with the line alterations 
required to do the computation. Note that 
the range of interest of X is zero to 0.5, so 
that 0.5 is the value of X5 and that the 
maximum value of Y is 15, so Y3 equals 15. 
These numbers are divisible by 5 and 3 
respectively so we obtain easy to read 
scales. The program still draws a graph 
even if X5 and Y3 are not sodivisiblebut the 
scales would be difficult to read from and 
even to write on the graph paper! 


A more elaborate example is shown in 
figure 4, on which are plotted the drag 
coefficients of three model aircraft with 
differing wing planforms, as characterised 
by their aspect ratios. The technicalities of 
this problem do not concern us here but the 
basic equation is in line 350, as previously, 
and you will see that there are two inputs to 
it, the lift coefficient, CL and the aspect 
ratio A. To tackle this we use two FOR 
NEXT loops, the outer onecontrols aspect 
ratio and does not need the scales SX and 
SY, the inner loop controls the X variable, 
which is now lift coefficient, or CL, and it 
works exactly like the previous example. 
Note also the two lines 390 and 400, inside 
the outer loop, which identify each of the 
three curves by printing the aspect ratio on 
the graph. 

It is not necessary to plot at every 
possible pixel location, you can arrange to 


plot fewer points by modifying the end of 
line 340, after STEP. By inserting2/ SX, for 
instance, half as many points are plotted. 
Take care, by the way, to differentiate 
between the letters S and thefigures5inthis 
part of the program. 

Finally, although the pixel is rather a 
blunt instrument with which to draw 
graphs, it is certainly adequate to illustrate 
the main characteristics of mathematical 
functions and, although the program given 
is constructed only to draw graphs in the 
positive quadrant (i.e. both X and Y 
positive throughout the range) it is hoped 
that the user who requires it will unravel the 
system of scaling and placing the plot, so as 
to allow him to illustrate any function. To 
have described this in detail would have 
made the article very complicated, whereas 
the recipe given for plotting positive 
functions works with ease. 


Figure 2. 

a-a(aBiR£K 

CRLCULPTE Y=FUNCTION(X) 

320 

LET 

SX=S0..'XS 

330 

LET 

SY=3©yV3 

34-0 

FOR 

X = l/'fa*SX) TO XS STEP 1 




350 

LET 

Y=FUNCTION X 

36© 

REM 

PLOT THE RESULTS 

370 

PLOT 6+SX *X j, 5+SYitY 

3S0 

NEXT X 


Figure 3. 


OUt=^DRRT IC EOURT ION 


15 + + + + + + + + + + + + + + + + + + iHh + + + ++« 
Hh + + + + «+ 

+ + + + + ■^+ 

+ + + + + J* + 



0+ + + + + + + + + + + -H + + + + + + + + + + + + + + 

0 ©• 1 0,2 0.3 0.4. 0.S 

X RXIS 


150 PRINT RT 14^2;" 

ISO PRINT RT 2^2; ‘*10** 

170 PRINT RT 4^2; **15'* 

ISO REM X RXIS 3CRLE 
190 PRINT RT 20^4; *-0**; TRB ©;”0- 
1 **;TR© 13; **0.2’';TRB 13; **0 • 3^* ; Tft 

© 23; *’0.4 ••;TRB a©; *0.5 ” 
a00 REM MRIN title 

210 PRINT RT 0/7; “OURDRRTJC EOU 
RTION" 

220 REM 5UBSIDIRRY TITLE 
a30 PRINT RT 2^7; 


'320 XET 
330 LET 
340 FOR 
IrSX 
350 LET 


sx^OTTianrs- 

SY -30yXB 

X = 1 (2 *SX ) TO 0.5 STEP 

Y=:150«^X*^2“30^X-^7.S 


Figure 4. 

DRRG POLRRS 
RSPECT RRTI03 10,15,2© 


.075 + + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + 



0 ++++++++++++++++++++++++++ 

O 0.250.5 0.75 1.O 1.as 

LIFT COEFFICIENT 


290BREM CRLCULRTE Y^FUNCTIONVXJ 
295 FRST 

320 LET SX==50/1.2S 

330 LET SY=30/0.075 

335 FOR R=10 TO 20 STEP 5 

340 FOR X=l/fa»SXi TO 1-25 STEP 


1/SX 

345 LET CL«X 

350 LET CD«0.01S+CL«^+2/(PI+RJl 
360 REM PLOT THE RESULTS 
370 PLOT 3+SX*CL,5+SY^CD 
3©0 NEXT X 
390 LET R****R'* 

400 PRINT TRB 30;URL R* 

410 NEXT R 
420 SLOU 
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PET 

SOFTWARE 


MAIZE MAN 

New ROM Ghosts chase you around TH E MAIZE — can you get to 
the power points to try and dispel the ghosts. Fast action machine 
code game based on Pacman with a few extra suprises. 

£8.95 

8K 16K Versions Old & New ROM 


Sub (Sommanbet 

This is not an Arcade type game but it is a real time graphics 
simulation of the commander of a World War II sub. Your 
mission as commander is to seek out and destroy enemy 
shipping, both warship and merchantmen. 

The merchantmen are not always sitting ducks as Q ships are 
also encountered but radar, periscopes, hydrophone, etc., 
with a good visual display enable you to hunt effectively. 
Don't forget to contact your supply ship as running out of 
fuel or ammunition Is rather embarrassing to a commander 
in line for the IRON CROSS. 

GOOD HUNTING 

32K and 16K versions (New Rom) 

Please specify £13.95 


CONQUEROR 

A tyrant is sweeping through Europe unopposed. 

GORVAN THE TERRIBLE is well named. You have been put in 
command of the armies which control the few remaining 
countries of the alliance. 

Mere survival will be difficult but your task is to eradicate 
GORVAN from the face of Europe. 

The prize? — fame and glory 
To fail? - Gorvan is indeed terrible 
A game of tactics and strategy played with excellent graphi¬ 
cal representation of Europe. 

16K (New Rom) 

£12.95 


AVALON HILL GAMES 

Nuke Ware 

Nuclear War between two countries, missiles, fighters, bom¬ 
bers, ABMs, etc. 

Planet Miners (1-4 Players) 

Compete to claim mining rights for Solar System. 

North Atlantic Convoy Raider 

Sink the Bismark or (if you prefer) the British Convoy. 

All above TRS80 16k level II cassette at £10.95. 


ASTEROIDS 

Fast action Pet version of popular arcade type game 
'Asteroids'. All the facilites, Rotate, Fire, Hyperspace, Jump. 

(Old and New Rom) 
on one cassette 

8k £9.95 


TRS-80, APPLE 
SOFTWARE 

Are you fed up with games where you just shoot a few 
invaders or depend on your reactions, then try a whole new 
world of computer fantasy, a world in which Sorcery and 
Monsters holds sway, try: 

SORCERER 
OE SIVA 

A real-time GRAPHIC adventure 

Sorcerer of Siva is a game where you enter a different world 
where Amulets, rings, necklaces, sceptres — and oh, yes, 
a pair of old boots await you in the magical mines of Siva. 

Enter the dark stillness of the mine, armed with just a 
dagger and relying on your magical abilities. But beware of 
the wandering soulless creatures that dwell in the magical 
mine, guarding every treasure and trap door. 

Use your magical powers to slay the bloodthirsty banshee, 
put an end to the deadly demon, or the goblin waiting to 
waylay you. 

Walk through walls and sealed entrances, cast a spell to 
heal your wounds, regain your strength or hurl bolts of 
lightning. 

A wizard you are, yes, but watch out for the evil Sorcerer 
who is waiting to cast his favourite spell forgetfulness — 
to deprive you of your most valuable magic. 

But all is not lost — you may regain a spell or two, or 
perhaps even one new to you if you can discover the 
wondrous touchstones, stone saturated with powers to 
restore your magical abilities. Be warned too, that not all 
treasures you might find are true. In experience lies wisdom. 

£15.95 TRS-80 & V.G. (level 11, 16k) cassette 
£17.95 TRS-80 (32k TRSDOS), Apple (48k with Applesoft In 
ROM) 

★ *********************ik**** 

The Upper Reaches of Apshai .. . 

... is the first in a series of expansion modules for "The 
Temple". Horrible monsters lurk in the innkeeper's backyard. 
Discover the secrets of Benedic's Monastery and the cottage 
of Merlis the Mage. Who knows what secrets the cellar of 
Olias holds. 

Over 150 new rooms for you to explore. 

The Keys of Acheron 

For those of you who have succeeded in rescuing Brynhild as 
the Hellfire Warrior, now have an even more difficult task; 
Four magical jewels, the keys, each in a different dimension, 
must be recovered from Kronus the Demon. 

Both The Upper Reaches of Apshai and The Keys of 
Acheron are expansion modules for the Temple and Hellfire, 
you must have these games to play them. 

£11.95 TRS-80 & V.G. (level II, I6k) cassette 

Temple of Apshai £16.95 
Hellfire Warrior £16.95 

SPECIAL OFFER: If you don't have Temple or 

Hellfire, then purchase both Temple and The Upper Reaches 
of Apshai or Hellfire Warrior and the Keys of Acheron for just 

£24.95 Cass. £26.95 disk. 


AH prices include p & p and V.A. T. 

Mlgray 

ALGRAY House, 33 Bradbury Street, Barnsley, South Yorkshire. 
Tel: Barnsley (0226) 83199 


New Catalogue available. 
Send 60p value stamps. 
(Free with any order.) 



OOOOOGO 

Goo«ogo 

Qomomoo 

o#ooo«o 
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omooQfO 
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OOOOOGO 
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NEWSi 


Just talking shop 


Computers on the Altar in 
California. 

Under the headline, “Why should the Devil 
have all the best micro’s”? It was recently 
announced that Church Computer 
Systems Inc, of Sunnydale (Honest! no 
Kidding), California is now installing 
modular packaged systems, based upon the 
Vector Graphic computer, into churches in 
California. 

Software includes, packages for Bible 
instruction, sermons, membership and 
attendance records, together with an 
accounts system for the collections, givings 
and disbursements. There is also a free 
magazine based on floppy disc to keep 
everyone in touch. 

It sounds like a good idea, which of 
course could only have come from 
California, but 1 can’t help having a laugh. 
Imagine the computer, housed alongside 
the altar (with perhaps a terminal in the 
confessional box) monitoring the 
transgressions of the flock, tailoring the 
sermon accordingly and recording its 
impact by the size of the following 
collection (the way they do things in 
California, thats not so far fetched as you 
might think). 

But why should the computerstop there? 
With a bit of development and perhaps the 
addition of voice synthesis that magazine, 
based on floppy disc could actually contain 
the sermon. Originating on Mount Siniai 
(or more likely, Beverly Hills!), and 
descending each week to the gathered 
congregation, it could even take on the 
i mage of a holy tablet p utting terror into the 
flock, and of course recording the 
appropriate response. (Which this being 
California, and it being a computer, it does 
by counting the hard cash in the till at the 
end of the day). Pretty soon that holy 
Vector would be the main communication 
channel to the Almighty, through which all 
supplications would be passed. Yes Sir, for 
a genuine, guaranteed reply within 24 
hours. 

Nippon Gakki enters 
Micro Market. 

Yet another well known Japanese 
company has entered the microcomputer 
market. Nippon Gakki, well known in the 


West for its Yamaha brand of electronic 
organs, guitars and other musical 
instruments, has just launched an inte¬ 
grated home entertainments system based 
around its own microcomputer. Called the 
Yamaha Integrated System it comprises, 
the computer and a range of optional 
modules which currently include, a video 
disc player, an automatic piano, a musical 
keyboard and a range of electronic musical 
instruments. Available at the moment only 
on the Japanese market the computer 
retails at $4,400 (about £2,200) and the 
piano player at $ 1,500. Youcanbesurethey 
will launch it onto the western markets 
when they think we can afford these prices. 

It seems we will soon be able to compose 
and conduct a full, simulated, symphony 
orchestra without getting out of the 
armchair, I dread to think waht would 
happen if every house in the street got one. 
Brahms from those nice folk at number 
one. Martial music from those dreadful 
people who have just moved in to number 
12. Welsh choral music from the Evan’s at 
number 6, and if that horrible little 
schoolgirl up the other end does not get her 
full ensemble of recorders playing 
Greensleeves right soon HI go mad. 


30 Million Sales Forecast. 

The latest survey of the market for 
personal computers in Japan, producedfor 
a large Japanese microcomputercompany, 
forecasts sales of 30 million systems into 
Japanese homes and businesses by the end 
of this decade. 30 million! That’s one for 
every 3 Japanese. With such a large and 
prosperous home market it makes me 
wonder why they bother with us impro- 
verished Westerners. 

If there’s anyone left who still thinks that 
half the population lives on a bowl of rice a 
day they’d get one hell of a shock if he/she 
visited Japan today. 

Low cost Floppies. 

Good news for home based disc drive 
systems. American pioneer of floppies, 
Shugart, is reportedly preparing a low cost 
5.25 inch mini floppy drive for launch 
within the next few weeks. 

It will be assembled by Matshushita in 


Japan and is based on the popular SA200 
drive. 

Quantity prices are estimated to be as 
low as $90 per unit which means they could 
appear on the UK market at no more than 
twice this price. 


Tandy TRS 88 

Tandy are expected to take the wraps off 
their top secret 16 bit micro any day now. 
Called the TRS88 it is based on the highly 
rated M68000 processor chip and should 
cause quite a stir at the lower end of the 
micro business. It might even enable Tandy 
to fend off the strong pressure from Sharp 
for the number two position in the 
European market (Commodore is still 
tops), but not if they live up to form and fail 
to deliver until the end of the year. 


Sharp-Rockwell Contract. 

Finally, just to twist the knife in, it has 
recently been announced that Rockwell 
Corporation have signed a technology 
agreement with Sharp of Japan under 
which Sharp will license Rockwell to use its 
CMOS low power chip technology. 
Rockwell employees will be quality control 
procedures. 

The contract comes just 10 years after 
Sharp signed a similar deal with Rockwell 
whereby the American company would 
train Sharp employees in the art of 
manufaturing its micro circuits, QED. 


Time Travel 

Readers who followed the serious articles on 
time travel in the July and August issues of 
E&CM will be interested to learn that the 
British Interplanetary Society, which 
numbers amongst its members some very 
eminent physicists and astonomers, has 
produced a design for a proton powered 
rocket which is theoretically capable of 
gradually accelerating to 600 million miles 
per hour, and more, thus enabling 
astronauts to benefit fiom time dilation 
effects in order to be able to reach distant 
stars. 
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One of the expeditions listed for future 
explorers is indeed to Barnard’s star, as 
mentioned in the first article. The proton- 
powered rocket is envisaged to be erected in 
earth orbit and to cons ist of enormous sails, 
many miles aaoss, which are used to 
capture protons in the universal cosmic 
taxation. These are concentrated into a 
beam of high energy particles which are then 
used to provide a constant accelerating force 
to the huge ungainly looking structure. Over 
a period of many months the space ship will 
reach these inaedible speeds, and time as 
measured by the astronauts will slow down 
to a fraction of that on earth. 

Qearly, we do not have the technology to 
build such a machine yet, but it may well 
come sooner than the 200 years mentioned 
in Roger Davies’s articles. 


Good news for Bubble 
memory. 

A major boost for bubble memory 
technology has just been received from of 
all people, British Telecom. They have 
come to the conclusion that bubbles win 
out over discs in terms of reliability, 
performance and maintenance costs. 

With their high reputation for specifying 
only the top grade products, British 
Telecoms announcement will do much to 
enhance the image of bubble technology 
after the denting it took last year when in 
quick succession Texas Instruments, 
National Semiconductor and Rockwell all 
announced they were pulling out of that 
market. 

Plessey Microsystems have designed the 
bubble memory boards for eventual 
incorporation in the System X digital 
telephone exchange we are so patiently 
waiting for. There will be 18 bubble 
memory boards in each system X unit and 
each board has a 1 mega-byte memory built 
up from 256K elements supplied by 
Motorola. Plessey intend to switch over as 
soonas possible to I Megabit elements also 
supplied by Motorola, with Hitachi acting 
as second source. 

This further re-enforces my prediction 
made last October, at the time TI etc were 
pulling out, that bubble memories will 
finally replace floppy discs by the end of this 
decade. 


UPDATE 


Continued 
front Page 3!. 


KITS. Including printed circuit boards and assembly instructions. 


Name 

Price 
inc,VAT 
(pounds) 

Memory 

size 

(000) 

Power 

Supply 

Inc. 

Case 

Inc. 

Keyboard 

Inc. 

Display 
Inc. 

SinclairZX-81 

50 

1 

no 

yes 

yes 

no 

Atom 

140 

2 

no 

yes 

yes 

no 

Microtan 65 

80 

1 

no 

no 

yes 

no 

Tuscan 

270 

8 

yes 

yes 

yes 

no 

Nasoom 

419 

16 

yes 

no 

yes 

no 

Power-Tran 

258 

3 

yes 

yes 

yes 

no 

Compukit 

205 

4 

yes 

no 

yes 

no 


*************************************************************************** 


Professional Quality Inported Models. 

(Note. Printer is not included unless indicated). 


Name 

Model 

No. 

origin 

CPU Memory 
(RAM) 

DOS 

Disc 
Drive, 

Bus 

Price 
(pounds) 

Altos ACS8000 

USA 

Z80 

208K 

CP/M 

Winnie 

own 

8,195(23) 

A1-Micro ABC 26 

JAP 

Z80 

64 

CP/M 

2x5" 

own 

3,195 

Alphatronic 

P2 

GBR 

8085 

48 

own 

5 " 

own 

1,500 

Apple. 

II 

USA 

6502 

64 

own 

5 " 

SS50 

3,000 

Aristocrat, 


USA 

Z80 

180 

CP/M 

2x5" 

SlOO 

4,000 

Commodore 

Pet II 

USA 

6502 

48 

own 

5 " 

SS50 

3,500 

Compucorp 

655 

USA 

Z80 

64 

CP/M 

5 " 

IEEE 


Cromemoo 

2 

USA 

Z80 

64 

own 

5 " 

$100 


DataGeneral Enterprise USA 



own 

2x5" 

own 

$7,195(1) 

DMS inc. 

DSC4 

USA 

Z80 

512 

CP/M 

8 " 

SlOO 

3,995 

Fujitsu 

Micro8 

JAP 

6809 

64 

UCSD 

2x5" 

own 

$2,375 

Gnat 

10 


Z80 

64 

CP/M 

5 " 

SlOO 

3,000 

Heath 

Z89 

USA 

Z80 

64 

CP/M 


SlOO 

1,500 

HewletPackard 

HP85 

USA 

8085 

32 

own 

5 " 

IEEE 

1,935 

HewletPackard 

HP125 

USA 

Z80 

64 

CP/M 

2x5" 

own 

4,372(1) 

Hitachi 

MB6809 

JAP 

6809 

32 

own 


own 

1,330 

IBM 

Sys23 

USA 

— 


own 

2x8" 

own 

$9,835(1) 

Kontron 


GER 

Z80 

64 

KOS 

Winnie 

own 

(2) 

NEC 

PC 8000 

JAP 

Z80 

64 

CP/M 

2x5" 

own 

2,000 

North Star 

Horizon USA 

Z80 

56 

CP/M 

2x5" 

SlOO 

4,000 

OhioChallenger 

3 

USA 

Z80 

48 

CP/M 

8 " 

own 

1,500 

Oki 

800 

JAP 

Z80 

64 

CP/M 

2x5 

own 

4,299(1) 

Osborne 

1 

USA 

Z80 

64 

CP/M 

2x5" 

own 

1,500 

Panasonic 

JD700U 

JAP 

8085 

56 

ovm 

8 " 

own 

4,000 

Pasca 

640 

JAP 

Z80 

64 

CP/M 

2x8" 

own 

3,300 

Sharp 

PC3200 

JAP 

Z80 

64 

CP/M 

2x5" 

own 

3,500 

Superbrain, 


•USA 

Z80 

64 

CP/M 

5 " 

SlOO 

1,900 

Sord 

M223 

JAP 

Z80 

64 

CP/M 

8 " 

SlOO 

4,000 

Tandy 

Modll 

USA 

Z80 

64 

CP/M 

8 " 

own 

2,300 

Tandy 

MDdlll 

USA 

Z80 

48 

TRSDOS 2x5" 

own 

1,799 

Toshiba 

T-200 

JAP 

8085 

64 

CP/M 

2x5 

own 

3,000 

VeetorGraphic 

5005 

USA 

Z80 

64 

CP/M 

Winnie 

SlOO 

5,399(23) 


VeetorGraphic 

2600 

USA 

2 80 

64 

CP/M 

2x5" 

SlOO 

3,345 

Xerox 

Worm 

USA 

280 

64 

CP/M 

2x5" 

own 

$3,000 


*********************************************************************** 


(1) Includes matrix printer. 

(2) Includes Winchester hard disc plus Floppy back-up, 

(3) Multi-user, Multi-tasking capability. 
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BLANK 
TAPES 
. C12 A 


RIBBONS 
for most 
printers 

LABELS, 


BOOKS 


r LISTING ^ 
PAPER 

(9%x 11) 

£10.00 per box 

L 2000 sheets j 


INGENIOUS 
Genie I 

All the features of the EG3003 system| 
plus: * Machine Language Monitor 
* Fitted Sound * RenumberCommand\ 
Full Lower Case * Screen Print 


16K 


VAT 


leen Atom 

Special features include 
^^FULL SIZED KEYBOARD 
^ASSEMBLER AND BASIC 
*HIGH RESOLUTION COLOUR 
GRAPHICS 


£295 


from: 


■w 


£120 


+ VAT 


TANTEL 

TRESTEL' 

adaptor 

Converts any black 
and white or 
colour T.V. 
forTRESTEU 
reception. 

£160 


+ VAT 


winters 

The most compact 80 column 
impact graphic-dot printer available 

AT A VERY COMPACT PRICE 


£195 


VAT 


ALSO 

EPSON MX80* EPSON MX 100 
ANADEX*PAPER TIGER*TEC 
SCRIPTA*MICROLINE 80 


The Second Generation 
Personal Computer 

[Highest performance 

* 48 K lowest price 

* 16 Colours 

* Multiple Resolution Graphics 

* Split screen modes 


£595 

+ VAT 


watch rtnsspace 


EG3023 

Special adaptor to 
allow connection of 
TRS 80 to GENIE 
periferals 

EG3014 

GENIE low cost 16K 
expander 


Genie II 


The MacroComputer 
Offering all the advantages of the 
Genie I system, with the benefit 
of advanced design for the 
I professional user. 

4 Defineable Function Keys 

* Full Upper & Lower Case 

* Terminal Routines 

* Facility to upload & Download 
Screen Print 

* Includes T. V, Modulator 

f + VAT 


VIC 20 

Comprehensive 
facilities at a 
realistic price. 


8 CoL modulator 
Plugs Into TV, 
3,5K User Ram 
Uses Pet Basic 
Includes Power 
supply ready to 
use. 


£165.00 

VIC cassette 

£39.00 . 


VAT 


SOFT¬ 

WARE. 


MONITORS 


fTlicraStyfe 

29 Belvedere, Lansdown Road, Bath. 

Telephone: (0225) 334659. 


all this and 
much much 
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—' sonwARE 

Building BASIC 



• Mike James continues his 
series designed to assist 
electronics enthusiasts write 
their own computer 
programmes in Basic. 



This month we examine logic. 
Many people believe that com¬ 
puters and computer programmers 
spend all of their time dealing with 
logic. If you’ve been following the 
series you’ll know that this is far 
from the truth. To write programs 
in BASIC, or any other computer 
language, does not require any 
understanding of traditional logic. 
For the subject of digital electronics 
however things are very different. 
The design of any digital equip¬ 
ment requires at least an intuitive 
understanding of logic. BASIC can 
help with digital electronics 
because it can evaluate logical 
expressions the same way it can 
evaluate arithmetic expressions. 

After learning about logic in BASIC it is 
easy to find many other uses for it apart 
from helping with digital design — so while 
programming can help with electronics the 
practice helps the programming! 

Boolean logic 

There are many different types of logic but 
the one that concerns us here is one of the 
simplest Boolean logic. Boolean logic is 
based on the simple fact that a statement is 
either true or false. We may actually not 
know if a particular statement is true or 
false but for boolean logic to work all that 
matters is that it mustbeoneortheotheri.e. 
true or false are the only possibilities. If this 
seems obvious to you then don't worry too 
much because it is! 

Consider the BASIC statement A > 0, 


Does this say “the variable A IS greater 
than zero”? Suppose A is to set equal to one 
earlier in the program then A> 0 is true, but 
if we set A equal to minus one then A > 0 is 
false. It should be clear now that A > 0 
doesn't mean that we are saying A IS 
greater than zero but it is a statement which 
may be true or false. A statement which 
may be true or false is known as a Boolean 
expression. You may be wondering where 
you could use an expression like A > 0 well 
the answer should be obvious: 

10 IFA>OTHENPRINT"AISBIGGER1BANZERO" 
We have been using booleanexpressionsall 
the time within IF statements. The general 
form of the IF statement can now be 
expressed as 

IF boolean expression is true THEN statement 
The boolean expressions that we already 
know are all based on the relational 
operators introduced when we dealt with 
the IF statement. To recap: 


= 

equals 

A = B 

< 

smaller 

A<B 

> 

greater 

A>B 

<> 

not equal 

AOB 

<- 

smaller or equal 

A< = B 

>- 

greater or equal 

A> = B 


Our new understanding of these means 
that each is a statement which may either be 
true or false. Notice that the sign has 
two meanings in BASIC. It can be used to 
mean signment i.e. LET A=0 or it can be 
used as a relational operator i.e. IF A=0 
THEN etc. In the first case A IS set equal to 
0 and in the second A is unchanged and 
instead a true or false result is returned. 
Also remember that the relational oper¬ 
ators can be used to compare strings as well 
as numbers — see BB part 4. 


Boolean operators 

So far boolean expressions have given us 
nothing but a reinterpretation of old facts. 
If this was all there was to Logic it would 
hardly be worth the bother! 

Consider the following short program: 
10 PRINT “INPUT TWO RESISTANCE VALUES’'; 

20 INPUTR 
30 INPUTS 

40 IF R<0THEN PRINT “RESISTANCE MUST BE 
BIGGER THAN ZERO!" 

50 IF S < 0 THEN PRINT “RESISTANCE MUST BE 
BIGGER THAN ZERO!” 
rest of program 

At lines 40 and 50 we test to see if the two 
resistance values are smaller than zero. If 
you examine these two lines carefully you 
might think that there is some repetition 
because the same thing happens if either 
resistor is less than zero and if both are less 
than zero the message is printed twice. As a 
simple exercise the reader might like to try 
to change the program to print the message 
just once no matter what. From a common 
sense point of view it would be nice if we 
could write in place of lines 40 and 50: 

40 IF R< 0 OR S < 0 THEN PRINT “RESISTANCE 
MUST BE BIGGER THAN ZERO" 

The part of the statement between the IF 
and the THEN is still a booleanexpression, 
that is it can either be true or false. To see 
that this is the case we can examine what 
makes the IF statement carry out the 
statement following the THEN, 


R<0 

S< 

THEN taken 

False 

False 

No 

False 

True 

Yes 

True 

False 

Yes 

True 

True 

Yes 
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SOFTWARE 


By examining the above table it should be 
clear that the THEN course of action is 
taken if either of the two inequalities is true 
and this is of course what we mean by OR! 
Going back to the definition of the IF 
statement the boolean expression R < 0 
OR S < 0 must be true if the statement 
following the THEN is carried out. We can 
now write the earlier table as; 


R<0 

S<0 

R<00RS<0 

Fajse 

False 

False 

False 

True 

True 

True 

False 

True 

True 

True 

True 


This is called a truth table and it is one of the 
basic ways of understanding logic 
expressions. Apart from understanding a 
logic table we have also discovered our first 
logical operator OR. It is worth pausing 
for a moment to think about the similarities 
between what we have just done and the 
more familiar evaluation of arithmetic 
expressions. In arithmetic we write A + B 
and everyone understands that for various 
values of A and B we could work out the 
result of A + B. We could write down an 
“arithmetic table’' listing all the values that 
A and B could have and the result A+B. 
This would take rather a longtime however 
as that number of values that A and B can 
takeon is infinite! (i.e. 0, 1,2,3,4,5. .evenif 
we only want to work with whole 
numbers.) In case of logical expressions we 
d on’t have the same trouble as each variable 
can only take on two values—true or false 
— and wecan write thetruth table for A OR 
B very easily. 

Lo|ical variables 

At the end of thelast section we introduced 
a new ide^ that deserves further mention. 
Going back to our analogy with arithmetic, 
the two values, true and false, are logical 
constants in the same way 0,1,2,3,4,... etc 
are arithmetic constants. It would be nice if 
BASIC provided us with logical variables 
that we could set equal to logical constants 
e*g. 

10 A =TRUE 

20 IF A THEN PRINT‘A TRUE" 

You may find the above program difficult 
to read and it may look a little strange, but 
you should be able to understand what if s 
^tting at. The variable A is a logical 
variable, it can only store the values 
true/ false, and at line 10 it is set equal to the 
constant true. At line 20 the IF statement 
evaluates the boolean expression A and 
finds that it is true so the THEN is taken. 
The trouble is that most BASICsdo not 
have logical variables so this explanation is 
not exactly correct. It is however correct in 
spirit as we shall see. Although the two 
values that a boolean expression can take 
on are usually called true and false, these 


names are entirely arbitrary. We could call 
them “plink” and “plonk” or anything else 
without altering boolean lo^cat all. More 
to the point we could call them 0 and I and 
use ordinary arithmetic variables to hold 
logical values! This is the method used by 
most BASICS. The only extra compli¬ 
cation is that not everyone can agree on 0 
and 1 and someuseOand-1 or-l and+1 etc, 
etc. The differences are irritating but not 
too important. A brief summary ofhowthe 
different BASICs handle Boolean logiccan 
be seen in table one. 

(The “full evaluation range” column will be 
explained later.) For the rest of the article 
we will assume that 1 is true and 0 is false. 
With this decided our earlier program 
becomes 

10 A^ 120IFATHENPRINT"ATRUE” 

It is now possible for us to use the 
computer to produce the truth table for 
OR. 

10 FORI-OTOl 
20 F0RJ = 0T01 
30 PRINT l:"“:J"“;l OR J 
40 NEXTJ 
50 NEXT I 

Logical Operators 

We arrived at our first logical operator 
OR by appealing to common sense. It 
would be possible to continue to apply 
common sense and derive the other often- 
used logical operators, but to save time and 
avoid tedium the following BASIC 
program will print truth tables for OR, 
AND and NOT; 

10 PRINT'TRUTH TABLE FOR AND-OR-NOr 
20 F0RI = 0T01 
30 F0RJ=0T01 

40 PRINT I;" ":l AND J:" ":l OR J:” iNOT I 

50 NEXTJ 
60 NEXT I 

AND used between two logical variables 
will result in the expression being true only 
if both variables are true. NOT is a unary 
operate (see BB part one) and simply 
changes the truth value of a single variable 
into the other value i.e. NOT changes 
true into false and false into true. We have 


BASIC True 

Microsoft V5 0 

ZX81 1 

APPLE 1 

ATOM 1 

BASIC True 

Microsoft V5 0 

ZX81 1 

APPLE 1 

ATOM 1 


already dealt with OR. These three basic 
logical operators are all we need to express 
any boolean logic. At a more practical level 
AND, OR and NOT are all we need to 
express any set of conditions for an IF to 
carry out the statement following the 
THEN. 

Logical operators can be combined into 
expressions in much the same way as 
arithmetic operators. The only thing you 
have to be careful of is the priority of the 
operators (see BB part 1) most BASICs 
define the priorities so that, unless you use 
brackets, NOT is done first then AND and 
finally OR. For example NOT(I) AND I, 
NOT(A < 0) AND (B < 0), (A = 0) OR (A 
= 1) AND (B — 0) ) are all valid logical 
expressions. The rules for manipulating 
such expressions are not difficult to learn 
and if you’re interested thereare many good 
books on simple logic that will help you 
become proficient in manipulating logic. 
For the purposes of programming, 
however, becoming an expert logician is 
more than we require the computer can 
always work any difficult logic out for us! 
For example if you need to know the truth 
table for NOT(I) AN DI theri change line40 
in the previous program to: 

40 PRINTI:"":J:"‘*:N0T(l)ANDI 

If you’re lucky enough to own a ZX81 or 
use a version of BASIC that has a full V AL 
or EVALuate instruction, try changing the 
previous program by: 

10 INPUTA$ 

40 PRINT l;"";J;'"‘:VAL(A$) 

This will allow you to type in ANY logical 
expression of I and J and print out its truth 
table because the function VAL works out 
the expression contained by the string A$. 
If you want to work out a truth table with 
three variables all you have to do is add a 
FOR loop with a variable K and so on for 
four variable, five , . . until you run out of 
memory or patience. 

Simplifying Expressions 

There is one thing that a computer cannot 
do very easily for you and that is to simplify 
boolean expressions. Sometimes while 
working out what should go inside an IF 


False range 

-1 -32768 to 32767 

0 see below 

0 

0 -65536 to 65535 

False range 

-1 -32768 to 32767 

0 see below 

0 

0 -65536to65535 
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statement you might come up with 
something like; 

10 IF NOT (A<0) THEN.... 

You might have said to yourself, “If A isn’t 
smaller than zero then ...” and translated 
“isn’t smaller than zero into BASIC as 
NOT (A < 0). There is nothing wrong with 
this method of constructing IF statements 

— it’s the way we ALL do it — but if you’ve 
been programming for a while you notice 
that NOT (A < 0)is thesamethingas A>= 
0. Put into words “A isn’t smaller than zero” 
is the same thing as “A is bigger or equal to 
zero”. By making this simple change you 
can make the program slightly simpler and 
faster to run. There are a whole host of such 
simplifications that you can make to a 
complex logical expression but it’s up to 
you to decide if it’s worth it. This is very 
similar to simplifying arithmetic ex¬ 
pressions before using them in a program 

— it’s not wrong to use A*B-t-A*C rather 
than A*(B+C) but the latter isfaster. Weall 
learn how to simplify arithmetic 
expressions at school but logical ex¬ 
pressions are something else! Fortunately 
we are saved by the fact that in practice the 
logical expressions that crop up are fairly 
simple and can be altered by using some 
common sense. 

Some rules for manipulating boolean 
expression might be useful however: 
Relations 

1. N0T(A=B) AOB 

2. N0T(A<B) A> = B 

3. N0T(A>B) = A=<B 
Logic 

1. N0T(N0T(A))=A 

2. A OR (B AND C) = (A OR B) AND (A OR C) 

3. A AND (B OR C) = (A AND B) OR (A AND C) 

4. NOT (A OR B) = NOT (A) AND NOT (B) 

The rules for relations are easy enough to 
understand but the lo^c ones might be less 
obvious. The first lo^c rule says that to 
NOT something twice leaves it unchanged. 
The second and third rules are easier to 
understand if you compare it to arithmetic 
A*(&fC:)=(A*B)+(A*B[) both 
AND and OR can be factorised just like 
multiplication. The final rule is the most 
difficult and it is known as De Morgan’s 
law. It is important because it provides the 
link between AND and OR in that any 
expression involving OR can be changed 
into one involving AND and vice versa. 
This isn’t a complete list of rules for 
manipulating logic but it will see you 
through most logical problems. 

ifhe other lo|ical 
operators 

AND, OR arid NOT are all the logical 
operators that you NEED but sometimes it 
is useful to give names to often used 
combinations of them. Moreover, Not 


many BASICs offer you more than 
AND,OR and NOT so it is important for 
you to know how to make up these more 
complicated operators. 
N0T(A0RB)=AN0RB 
NOT(AANDB)==ANANDB 
(NOT (A) AND B) OR (A AND NOT(B)) = A EOR B 
The first two examples are easy, the third, 
EOR looks impossible! In fact EOR — 
exclusive OR is one of the most useful 
logical operators. To find out what it does a 
truth table helps 


A 

B 

AEORB 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

0 


Looking at the last column you should be 
able to see a similarity with the truth table 
produced by OR. The difference is that 
EOR is true (i.e 1) only when one of A or B 
is true and OR is trueif oneorbotharetrue. 

Electronics and logic 

At the start of this article it was explained 
that logic is used in the design (and 
debugging) of digital circuitry. In this 
section I will try to explain the connection 
between programming and hardwarelogic. 

Digital circuits are built up from a range 
of integrated circuits which provide 
elementary logic functions. For example in 
the 74 range the 7400 contains four NAND 
gates. These provide the same operation as 
our NOT (A AND B) expression did in the 
last section, except that instead of 0 and 1 
representing true and false two voltage 
levels (5 V and OV) are used and A and Bare 
two inputs to the circuit. So if we have a 
network of simple logic integrated circuits 
we can write down a boolean expression to 
represent them and use a program, based 
on the one given earlier, to work out a truth 
table and hence what outputs you get for 
any input. This is of course much easier 
than building the circuit. 

This idea of translating a piece of simple 
distal electronics to a boolean expression 
is the basis of a very powerful technique 
that can be used to try out any digital 
design. The reason why we have to extend 
the method is that most even slightly 
advanced digital equipment goes beyond 
“static” logic by using oscillators and pulse 
generators to “run” the logic circuits. So far 
we have not introduced a way of generating 
such pulses, or clocks as they are often 
called, but it’s not too difficult and would 
make a very interesting project for the 
reader to tackle. 

Evaluation Range 

This section is a little more advanced than 
the rest of the article so you may want t6 
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skip it until some later time. What happens 
if you try something like: 

10 A=6 
20 B-7 

30 PRINTAANDB 


So far we have only discussed logical 
operations involving values like 0 and 1. 
\\^t happens if you try ANDing numbers 
like 6 and 7 depends on the version of 
BASIC that you are using. Some will treat 
the numbers as binary numbers e.g. 6= 110 
and 7=111 and carry out the logical 
operation on each pair of bits inturne.g. bit 
one of 6 is Oand tit one of 7 is 1 so the result 
of ANDing them together is 0 and so on 
with the second and third pairs of bits 
giving 110 as the answer. The result of this 
bitwise logical operation can of course be 
treated as another binary number and 
converted back to decimal e.g. 110 is 6. Any 
BASIC that works this way will have a 
largest number that it can deal withand this 
is listed in the table given earlier under the 
heading of “full evaluation range?’. 

The ZX81 is very special in its use of 
logical operations on extended ranges (i.e. 
other than 0 and i). If you try: 

10 PRINTAANDB 

you will find that if B is 0 the result is zero 
but if B is anything else the result is A. This 
remarkable feature also works for strings. 

10 PRINT A$AND B 

will print nothing (i.e. the null string) if B is 
zero and AS if B is any other value. This is 
particularly useful if you’re trying to fit a 
program into a 1K ZX81 because instead of 

10 IFBOOTHENPRINTA$ 
you can use 
10 PRINT A$ AND B 

The other logical operators on the ZX81 
are also special—A OR Bis A if Bis Oand 1 
if B is anything else, NOT A is 0 if A is not 
zero and 1 if it is. Neither of these can be 
used with strings but they are very powerful 
statements and deserve further study, 
however this comes under the heading of 
“very clevei' programming”! 

Conclusion 

We have introduced the topic of boolean 
logic in programming at a fairly simple level 
(apart from the last section) and you will 
probably be relieved to hear that it’s at the 
simple level that it’s most often used. Using 
ANDs and ORs should make your 
programs easier to read and smaller but do 
take care to check that the lo^cal 
expressions that you use mean exactly what 
you want. Logic can sometimes be 
confusing! 
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by taking advantage of this special offer 
and well also send you a copy of 

Introducing Microprocessors 

by Ian R Sinclair. 


free 


“Electronics & Computing Monthly” 
is rapidly becoming Britain’s leading magazine 
for electronics and computer applications. 

In less than 12 months “Electronics & Computing Monthly” has 
become required reading for thousands of Engineers, Technicians, 
Managers, Company Directors, Teachers, University Lecturers and 
Students plus many other electronics and computing enthusiasts. 
The magazine has a unique blend of theory, projects, software and 
technical features supported by technology updates — science and 
general features on a wide variety of high technology topics. 

If science, electronics and computing are your areas of interest then 
you can guarantee a good read in “Electronics & Computing Monthly”. 
Special product features each month will combine interesting articles 
on a particular product theme with special promotions by advertisers. 
Special products on offer will beat all others on price. Scopes, digital 
multimeters and home computers are among the variety of goods 
which will be available at new low prices throughout the year. 



(Normally £4.50) 


Post to: 

ELECTRONICS & 
COMPUTING MONTHLY 

SUBSCRIPTIONS DEPT 

(FREEPOST) 

76 High Street Daventry 
Northants NN11 4BQ. 


Please send Electronics & Computing Monthly for the next 12 issues 
plus a free copy of Introducing Microprocessors. 
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-Fuller FD System for ZX80/81-v 

\ i 

The Fuller FD System is not a ZX80 81 add on but uses the micro board at the 
heart of a more powerfull system^ allowing the user to expand with the system 
or stop with a standard keyboard tf case and using existing Sinclair 16K RAM 
pack etc,either way you only need a screwdriver to assemble the built items^ 
the FD Keyboard simply plugs into the ZX81 which is screwed in position in the 
FD case, ZX80 installation requires soldering to the keyboard,we will carry out I 

this work at a fixed charge of £10. SAE will bring you details of our products. 

Have your Z X 81 Kit built by us FREE when you buy The FD Keyboard,Case and 
Power Supply at £42,95 + £2.25 p & p 


• FD Keyboard Kit £18.95 


• FD Keyboard Built £24.95 

• FD 16K RAM Board £39.95 

• Above items + 80p p& p 

• FD Keyboard/Motherboard add £15.95 
to Keyboard price 


I 
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PR m ii^ iM 






• FD Case £11 75+£1.25 p&p 



To Fuller Micro Systems 


Please send me 


The ZX Computer Centre 
Sweeting Street 
Liverpool. 2 
Phone (051) 236 6109 
tick ZX80 O 81 n 


I enclose a cheque / po for 

Name 
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TJ. Data — Fairchild.£5.50 

CMOS Data — Fairchild .£4.50 

Voltage Regulator Handbook National.£3,50 

Linear Data™ National.£6.00 

Linear Applications — National.£4.00 

Memory Data National .....* *. ^. £3.50 

Data/Conversion/Acquisition National.£4.50 

Interface Data— National.£4.50 

Discrete Data National.£3.00 

Microcomputing Interfacing with 8255 Chip.£6.95 

555 Timer Applies, with Exper.£4.85 

Design of Phase Locked Loop Circuits.£6.95 

T.T.L Cookbook.£8.25 

CMDS Cookbook.£7.75 

Modern Digital Communications...£4.20 

C.R.T. Controller Handbook.£5.95 

Digital/Logic Elect. Handbook.£4.20 

Basic Digital Electronics.£4.75 

Basic Microprocessors and the 6800 (Ron Bishop Motorola). £10.30 

Byteing Deeper into your ZX81 .£4.95 

Understanding yourZX81 ROM. £8.95 


Plus all the usual ZX81 book. Prices correct at time of going to press. Please 
add 85p 

add 85p per book postage. 


Members of the Booksellers Association. 
Fast Service — 24 hour ordering service. 
Barclaycard and Access. 
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ATARI 400 (16K) 

£335 

ATARI 80Q (16K) 
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ACORN ATOM (Kit) 

£140 

ACORN ATOM (ready built) 

£174.50 

VIDEO GENIE (16K) 

£329 

GENIE II (16K) 

£385 

VIC 20 

EPSOM AND SEIKOSHA PRINTERS 

£189.95 


Mattel Intellivision, Electronic Games, Chess, 
Software, Books, Accessories, etc. 
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21 Comely Bank Road, Edinburgh 4 
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BOOKS REVIEW 


My emphasis this month is on practical 
issues and getting a better understanding of 
electronics either through some very 
sound explanation or through actually 
building circuits yourself. / also include a 
children's book suitable for enquiring 
young minds. 


Microprocessors: 

Your Questions Answered 

ty Alec Wood, 155 pa^es, &4.96 
PulDlished by Newnes Technical 
Books, 1982. 



I was very pleased to find a book which 
approaches the subject of micros in such a 
straightforward and comprehensible way, 
Alec Wood “has set out to dispel the 
mystique that surrounds the micropro¬ 
cessor” and he has actually suceeded rather 
well. The book starts off byexplaining what 
microprocessor chips are and explains the 
different types of logic used. This is done 
with the aid of diagrams that the electronics 
enthusiast will find easy to understand. The 
second chapter, about hardware, shows 
how the different microprocessors are 
related to one another and introduces other 
parts of the system that so often remain as 
lightly dismissed jargon terms which have 
you wondering which technology they are 
referring to, such as bus and port! The next 
chapter deals with software which explains 
how high level language, such as BASIC, is 
converted into assembly language, hexa¬ 
decimal code and machine code. I found 
the explanations given of machine code 
and hexadecimal very clear. The chapter on 
logic explains the logic gates with the help 
of neatly presented diagrams. The next 
three chapters cover aspects of comput¬ 
ation, there is then a chapter devoted to 
memory, one to control (covering 
interrupts and the clock) and one to input 
and output (dealing with communication 
with the external world). The final chapter 
is about further programming techniques 
and it’s still easy to follow! This book has 
dear presentation throughout and once 
you’ve read it from cover to cover you need 
never be bewildered by microprocessors 
again. 


Oscillosciq^es 

by lanHickmaii, 122pages, £>3.45 
Published by Newnes Technical 
Books, 1981. 

An oscilloscope is a fairly expensive piece of 
test equipment but a lucky enthusiast may 
have access to one — at work, at school or 
through a friend and some will even buy 
their own. And of course lots of people have 
a professional interest in scopes. This book 
will be of interest to anyone who may ever 
want to buy or just operate a cathode-ray 
oscilloscope. It is of course possible to use 
scopes for years without ever under¬ 
standing the principles by which they 
operate, but Hickman’s book will makethe 
subject more interesting and allow you to 
make the most of their features. In the first 
chapter the basic principle of 
“oscillography”, that of displaying a 
voltage that is varying using two- 
dimensional, or co-ordinate, geometry, is 
explained. Chapter two introduces the 
“b^ic” oscilloscope, presenting its block 
diagram and explaining its controls. From 
here a jump is made to the advanced 
osdlloscope which is considered in chapter 
three in technical detail. The next chapter 
examines accessories probes, cameras, 
calibrators and graticules all fairly 
briefly. Chapter 5 is about using oscillo¬ 
scopes and choosing the right equipment 
for your application a topic covered 
further in the next chapter. Many examples 
of output waveforms are presented. The 
last part of the book is devoted to how the 
osdlloscope works. This book is illustrated 
throughout with photographs and 
diagrams and covers its subject at an 
interesting level of technical detail. 



Computers 

by Brian Reffin Smith, 32 large 
pages, i&1.85 

Published by Usborne, 1981. 

This is the first children’s book on 
computers that I’ve looked at and I found it 
more fun than some of the other volumes 
I’ve been sent recently. For a start it has 
brightly coloured illustrations and has 
more pictures than text on every page. 


Counter Driver and 
Numerical Display Prodeete, 
91 pages, 1980. 

Electronic Timer Projects, 
88 pages, 1981. 
both by P G Rayer, £>1.96 
Published by BernardBabaniLtd. 



These books each present a collection of 
fairly traditional circuits all of which use tag 
board or point-to-point wiring on per¬ 
forated board rather than PCBs. Inthefirst 
one the methods of display covered are 
nixie tubes (neon), seven segment LEDs 
(solid state) and minitrons (filament). 
Rayer omits LCDs which are given no 
mention at all. The book explains well the 
prindples involved but now that one can 
buy big chips that do in one the tasks that 
some of the circuits have been constructed 
for, it is likely to have limited appeal. 
However, for someone who wants to learn 
the fundamentals of drivers and displays or 
for someone who wants a cheap way of 
constructing a piece of equipment it is a 
good, attractively priced book. 

When he deals with electronic timing 
circuits, Rayer presents a variety of simple 
circuits, some of which can be combined to 
give fairly complicated ones. LEDs for 
displays are used in many of the projects so 
if you’ve worked through the counter driver 
volume you’ll be able to make use of your 
experience. The range of applications 
includes a car trip timer, an audo visual 
metronome and a darkroom timer. 


There are also puzzles, projects and games. 
Meanwhile it serves its purpose as an 
introduction to computers, the way they 
work, the way to give instructions to them 
and the variety of things a computercando. 
“The Usborne Guide to Computers” book 
brings home to me the fact that the current 
generation of children are going to grow up 
taking microprocessors for granted. This 
book is suitable for youngsters from about 
age ten—but if they are your children make 
sure you read it first. 
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ZX81 SOFTWARE FROM VIOEO SOFTWARE LTD IK & 16K 


16K SOFTWARE 

VIDEO-PLAN (ZX81 only). Performs the functions of an 
analysis book. Arithmetic functions include addition, 
subtraction, multiplication. Printer optional. 

VIDEO-AD. Rotating display of 16 pages of advertising 
material. Set-up your own pages and change them as and when 
required. 

VIDEO-GRAPH. Planning and design aid. Create 
pictures/charts/graphs and store within the program. Save on 
cassette. Combine pictures like an 'identikit'. 

VIDEO-VIEW. Do it yourself teletext. Create pages of data. 
Store them within the program. Save on cassette. View on 
demand. 

VIDEO-MAP. (ZX81 only). Educational game based on maps. 
Navigate your plane to its destination. Bomb the target and 
return to base, 

FORCE-FIELD. (ZX81 only). Animated bombardment game. 

You control the force-field which protects your city against 
hostile UFOs. 

SPACE-RACE, (ZX81 only). Party game for eight players. 
Rockets race to build stations in space. Winners gradually take 
over losers until only one winner remains. 

FOOTBALL-LEAGUE, Realistic simulation of an entire season. 
Every match played and results shown with progressive league 
table. You give teams ratings for skill, effort, etc. 
TEST-MATCH. Realistic simulation of a test match series. 
Dynamic scoreboard. Give each player your own ratings for 
skills, technique, etc, 

STOCK-MARKET. (2X81 only). An exciting game of skill and 
judgement. Buy and sell stocks and shares as prices change in 
response to world events. 

PACK 1 VIDEO-PLAN -I- VlDEO-AD. 

PACK 2 VIDEO-VIEW ■<- VIDEO-GRAPH. 

GAMESET ■ VIDEO-MAP -f 5 GAMES. 


IK PARTY TRICKS (ZX81 only) NEW! NEW! 

If you don't have a 16K RAM this set of programs is for 
you. Ten separate programs — some games, some more 
serious. All completely original, all ten programs included 
in the price. 


SHOOT 
SKETCH 
NAME THE DAY 
TRAIN 

ONGER-WONGER 

WEATHER 

UFO 

WHO SHOT JR 

FIELD-GUN 
FOLLOW THAT 


Take the penalty and watch the 
goalie try to save. 

Draw an almost full screen picture 
and save on cassette. 

Give the date, the ZX81 names the 
day of the week. 

For the very young who would like 
to drive a train. 

Watch the ZX81 draw its own 
pictures and yours. 

An endless variety of completely 
inaccurate weather forecasts. 

Shoot down the UFO before he 
gets you. 

An intriguing test of your powers of 
detection. 

Can you hit the target. 

Follow the path traced by the 2X81. 


NOTE: These programs are not suitable for ZX80, 


NEW THIS MONTH 

VIDEO-SKETCH (ZX81 16K only). 

Move the cursor to any part of the screen. Draw or rub- 
out as you move it. Mix in text or graphics. Save picture 
in memory. Save picture sequence on cassette. 

Std. @ £7.95, De-luxe @ £9.95. 


PRICE LIST 



ORDER CODE 

Manual 

$td. 

Lux 

SKETCH 81 


7.95 

9.95 

PLAN 81 

— 

7.95 

9.95 

AD 81 

- 

7.95 

9,95 

GRAPH 81 

- 

5.95 

7.95 

VIEW 81 

- 

5.95 

7.95 

MAP 81 

- 

5.95 

7.95 

FORCE 


3.95 

5.95 

SPACE 


3.95 

5.95 

FOOT 

— 

3.95 

5,95 

TEST 


3.95 

5.95 

STOCK 


3.95 

5.95 

PARTY 1 

1.95 

4.95 

6.95 

PACK 1 


— 

17.95 

PACK 2 



13.95 

GAMESET 

- 

- 

19.95 

Prices include VAT, 




Mail order customers add £1.00 per order. (50p for 


manual only). Allow 28 days for delivery. 


Std ■ cassette & manual. Lux - de luxe boxed sets. 


NEWS FOR USERS 

Those of you who have already voted with your cheque 
books may be interested in our 'top ten'. These are the 
best sellers so far: 


VIDEO-VIEW 

VIDEO-GRAPH 

FORCE-FIELD 

VIDEO-MAP 

VIDEO-PLAN 


6. FOOTBALL-LEAGUE 

7. STOCK-MARKET 

8. TEST-MATCH 

9. SPACE-RACE 

10. VIDEO-AD 


Surprisingly some of the programs which we rate most 
highly are well down the list. 

We expect our IK programs to top this list soon. They 
are worth buying even if you have 16K. 




Stonk Line, 
KnfVIE, 

Stourbridge, 
West Midlands, 
DY7 6EXI, 
England. 

T«1 : Kofvv 24 il 
Md, 


VIDEO 

SOFTWAtE UNITED 


Code 

M/S/L 

Qty. 

Price 

Total 






P. & P. 



ORDER FORM 

See above 
for codes 

Your cheque no. 


DIneun : r.SnAtb.BA.D i.SaAlhrO(rwtcrmrf5fcr*Mr])J. JU|i«*r*d NwbIpw : 


V.A.T. lUd, Ho. 171 0««9 51 


NAME, 

ADDRESS. 


Personal callers welcome during office hours. 
Send s,a,e. for further details. 


EC(VI3/82 
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FORaftXJS 

SURPLUS - EX EQUIPMENT 120W(60+60) 
'Power'* amplifiers, case & controls, vol/bal, 
sockets, smoothing 5" heatsink boxed, dataflow 
soldered fibreglass, tested (RRP £25-80p) 
Simply return this Ad. + £9.95 (inc). Klifco 1 
Regent Road llkley LS299EA. (illustrated leaflet 
S.A.E). 

48K SHARP MZ80K. Only 3 months old. 
Excel lent condition. Com plete with 55games on 
tape (worth over £100). Total package, only £470 
o.n.o. Phone 021 559 4602. 

NEW C90 CASSETTES, low priced at only 35p 
each. Add 16p p/p or £1.50 for ten or more. J. 
Hudson, 6 Aysgarth, Great Hollands, Bracknell, 
Berks. 

ZX81 with 16K asnew£80.TR1 £5. Four Sinclair 
cassettes, two books £2 each. 5" B&Wtelevision 
£40. Tel: 01-668 8541. 

XZ81 KEYBOARD SOUNDER, made from 
easily obtained components send £3 for 
instructions, P.C.B. and transducer or S.A.E. for 
details to R. Mitchell, 20 Gorse Close, Portslade, 
Sussex. 

VIC-20 BLACK JACK. Play cards against your 
computer. Superb colour graphics. On cassette 
only £3.95. Arcadia Software, 4 Chestnut 
Avenue, Swansea SA3 5NL. 

SEMITRON CRICKLATE LTD. offer a range of 
Zener, rectifier and avalanche diodes as surplus 
stock. Power rating 400MW to25W. Each mixed 
packet has approximate retail value of £30 and is 
avai lable at £5.50, i ncluding postage. AII devices 
fully tested to original specifications. Orders 
above £20 value postage free. Cash with order 
please. Buy prime quality product direct from 
the manufacturer at a fraction of its true value. 
Semitron Cricklade Ltd., Dept. XI, Cricklade, 
Swindon, Wilts. Tel: 0793-751151. 

ZX81 FLICKER-FREE GAMES. 6 super games 
plus FREE MENU, each IK. All on cassette plus 
listing, £3. Bobker, 29 Chadderton Drive, 
Unsworth, Bury, Lancs. 

TV TO SCOPE CONVERTER- Amazing easy 
built unit plugs into TV aerial socket to convert 
any TV into largescreen oscilloscope. Costofall 
components approx. £12. Circuit & Plans £3 (or 
S.A.E. details). J. Bobker, 29 Chadderton Drive, 
Unsworth. Bury, Lancs. 

2X81 SINCLAIR built perfect including power 
supply instruction book games tape. £55 01- 
883-3686.141 CranleyGdns. London W103AG. 

UK101 EPROM PROGRAMMER as featured in 
January's E & C. Programs 2716 (+5v.) Eproms. 
Built, including Z.I.F. socket £29.50. Includes 
software on cassette. Please add £1 p&p to 
N.J.Tobin, 8 Kingsfield Road, Dane End, Nr, 
Ware, Herts. 

NASCOM II — 32K RAM, stereo programmable 
synth, I/O board, programmable graphics, 
Eprom programmer, 6 slot mother 'board, 
assembler (zeap), basic. All in VDU case. Full 
documentation. Much Software. Guaranteed. 
£500 phone Matt Harvey on Dorking 880266. 

AS IN SEPTEMBER E.C.M. MAINS WIRING 
TESTER KIT. £1. Transistor Tester Kit, £2. 
Please add 20p postage. Bobker. 29 Chadderton 
Drive, Unsworth, Bury. Lancs. 


Send to:- 

ECM CLASSIFIED, 67 HIGH STREET, DAVENTRY, TEL: 03272 71841 


RATES 

1-3 insertions £7 per see 
4-11 insertions £6.50 per see 
12 insertions £6 per see 
24pper word (min. 15 words) 
Box No. on application 
All advertisements in this section 
must be pre-paid. 


CLOSING DATE 

25th day of each month preceding publication date. 

Advertisements are accepted subject to the terms 
and conditions printed on the advertisement rate cara 
(available on request). 


ACORN ATOM 
UTILITY ROM £29.90 

The Willow Software 4KUli(ity ROM simply plugs into 
the spare utility ROM socket in your Atom and 
provides 18 powerful new commands and facilities 
including: Renumber, Range delete, Find, Auto line 
numbers, Program compression. Diassembler, True 
keyboard scanning. Memory dump, Variable dump. 
Register dump. Keyboard sounder, and much more. 
The Utilities make the Atom easier to use. and 
provide a 'toolkit' of facilities for program 
development in both Basic and Assembler. The 
ROM Utilities are professionally writlen and fully 
tested All standard Atom facilities are unaffected 
and no textspace memory is used. 

Due to increased demand, we are now able to offer 
the Utility ROM with full instruction manual at the 
reduced price of only £29.90 inclusive — post free. 
Send cheque/PO now for delivery by return of post, 
or wrilefor furlher details. Official orders and Dealer 
enc|uiries welcome. 

WILLOW SOFTWARE 

PO BOX 6, CREDITON, DEVON 
EX171DL 


QWERTONIC 

Musically logical keyboard, typewriter 
layout. Designed in 1882 by Janko, 
approved by Liszt and Rubinstein. 
Send £1.00 for plans, post-free to Mr. 

Roche. 71 EImfield Avenue. 
Teddington, Middx. TWll 8BX. 


AREYOU BOREDWITHGAMES? 

ZX81 16K Home Management Packages. 

1. NAMES; Comprehensive address book. 
2- BANK; No excuse for being overdrawn. 

3. DATES; Never forget a birthday. 

4. FREEZER; Checkout your freezer contents. 
Any 2. £4.95 Cheques/Postal Orders 
Payable to: 

CULWIN SOFTWARE 
7 Penrith Close, Uxbridge Middlesex. 


ZX81 TAX 

PAYE (81/82) for 1KZX81 
You pay too much tax then you need someone 
to tell you how much tax payable & refunddue 
to you. This Program does just that. 

Only£3.95 (Cassette/Listing) 

Only £1.75 (Listing only) 
Cheques/P.O.s to T.S. Arunasalam, 

51, Downshire Hill, Hampstead, 
London NW31PA 



Sharp MZ-80K disk system. 
Interface, controller and drives, all 
complete. BRAND NEW. £595 inc. 
VAT and carriage. 

CWO please to: 

Lowe Electronics, 
Chesterfield Road, 

Matlock, 

Derbyshire, DE4 5LE. 




intro 

MAESTRO turns your Video Genie/Tandy 
TRS80 or Pet 3020 (sound box required) into 
an impressive music synthesizer! 

MAESTRO is not a toy or just another 
keyboard bleeper program, but a real 
musical instrument providing hours of fun for 
everyone. 

Send only £9.50 foryour copy of MAESTRO, 

24 hour service. TRADE ENQUIRIES 
WELCOMED. 

INTRO SOFTWARE LTD., 6 WOODBINE 
AVENUE, LEICESTER. Please state machine 

. - 


POOLS 

Goal-average SCORE PREDICTION in 

16K Program with ‘FORM’ and 
'POSITION'weighting 

Evaluates on relative goal scoring capabiity of competing ' 

teams. Resulting factor then weighted for division, home and 
away performance, current form and placing in division. 

Program prints out 'Match Factor' for sequence listing and 
also predicts home and away team score. 

Requires input of 10 figures from weekly published league 
tables, no stored data or updating needed. 

Program includes sequence listing routine, random selection 
option, calculator for No. of tines in perms and cost. 

Supplied complete with data sheets for season also 
booklet of instruction, information and factor 
explanation. Written in basic for simple user i ' 

adjustment. _ | 

No Guarantees but great fun. . ^ 

Cassette with complete Kit.,. £6.50 

Listing only (500 lines),.. £2.50 v 

(with s.a.e.$ ■' \ 

c.w.o. to:- 

WilldenServiceslimited, ■■ " 

Maybank. \ V* v-raST 

Yew Tree Lane. , '’fc 

Rotherfield, , ^ ^ ^ ■ TSX- 

East Sussex. ' * * ' 

ON zxsim^l 
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Graphical Gamea Programs 
StarWars* 32K flO.OO 

Astrafira 16K fS.50 

Beam Mo Up Scotty 16K £5.00 


Computer Darts 
Downhill Sktar 
Grand Prix 
X'Wing Star Battle 
Alien Bombardment 
Speedway 
Laser Duel 
Martian Crossfire 
Dodgams* 


8K £4.60 
8K £3.60 
8K £5.00 
16K £6.50 
8K £4.00 
8K £5.00 
8K £4.00 
BK £3.60 
8K £4.60 


All programs are sup¬ 
plied on cassette and 
require Basic & Graph¬ 
ics. Prices are inclusive, 
SAE for details. Send 
Cheque or P.O. to: 
FUTURA SOFTWARE 
63 Lady Lana, 
Chelmsford, 

Essex CM20TQ 

* New Program 


ZX81 16KRAM 

Cassette Games to Test 
Your Skill and Tactics 

NASTY INVADERS £4.95 

Get them before your bosses get you! 

NASTY MOUNTAIN £4.95 

VERY NASTY MOUNTAIN £6.95 

Adventures on your way through the Mountain. 
If thats too easy, try the Very Nasty Game with 
its 16 Levels of Play. 

• user program test facility 
• prices include VAT and P&P 

Cheques/P.O.s to; 

GiltroleLtd., Dept EC, 

P.O. Box 50, Rugby, Works. 
CV21 4DH 


ZX81 SOFTWARE ^ 
EIGHT 1K ANIMATED GAMES including 
"Defender”, "Starwars”, cassette £3.95 or 
listings £1.20 f- S.A.E. Also 16K cassette 
including "Midnight Park", "Grandprix" £3.95. 
APY(Software), 33 Kings Copse Road, Hedge 
End, Southampton. 

ZXei 16K/ZX80 4K. Full screen Graphics 
Games. Fruit Machine. Find The Lady. Craps. 
Galactic Duel. Compulsively interesting, many 
features and everything on screen. Excellent 
value at £5.00 per cassette/listings. State which 
— Towers. 16, Oatland Road, Little London, 
Leeds 7. 


ZX81 16K: QUEST — Action adventure. 
Supermind - a version of Mastermind. Star Trek- 
The classic game. Reverse - arrange the digits. 
All on one cassette. No rubbish. Only £5.95. 
K.Stone 7 Woodside Road, Bickley, Kent. 

2X81 DATA provides read, data and restore 
statements (integral data values only). £1 listing, 
£2.50cassette. Occupies 191 bytes. A.N. Wilson, 
The Vicarage, Whitworth Square, Rochdale, 
Lancs. OL128PY. 

ZX81 16K ADVENTURE GAME, on cassette, 
stretches the memory to the limit. £3 Simpson 
Software 21 Tuttles Lane West, Wymondham, 
Norfolk. 

16K ZX81 SUPER INVADERS. Machine code 
sophistication. 54 manoeuvring aliens, saucers, 
defence bases, on-screen scoring. Dn cassette 
with graphic HANGMAN and SWAT. £3.50. 
G.J.Prince, 29 Brook Avenue, Levenshulme, 
Manchester, Ml9. 

ZX 81 GAMES PACK Six IK games. Includes 
Mad Driver, Alien, Elevate. Only £2.95. P. 
Webster, 66 The Avenue, London. MO 2QL. 
DARTS CLOCK, Lissajou Snooker, Dog's 
Cricket, Torpedo. Grand National, Airship, 
Octopus. ICBM, Wipe Out. 12 games for ZX81 
1K RAM, Cassette£3.90incl. p & p. P. Sykes, 110 
Church Lane, Goldington, Bedford MK41 OAS. 
ZX81 1K MATHS EDUCATION programs: 
Ratio, Fractions, Functions, Tables, Estimate. 
Each at two levels, plus Simon, Sentences. 
Cassette £3.25. Math-Ed, 20 Wandle Road, 
London SW17. 


ZX81 GAMES 

HIGH QUALITY, 

LOW COST SOFTWARE 
(ABSOLUTELY NO RUBBISH) 
GAMESTAPE 1, for 1K, only £3.95 
10 Games incl. Asteroids, UFO, etc. 
GAMESTAPE2,for 16K, only£4.96 
Starfighter, Pyramid, Artist. 
GAMESTAPE 3. for 16K, only £5.96 
Catacombs . A Graphics Adventure. 
GAMESTAPE 4, for 16K. only £5.95 
3D Monster Maze. Unbelievable Graphics 
Cbeque/P.O.sto 
J.K. GREYE SOFTWARE, 

16 PARK ST., BATH, AVON BA1 2TE. 


“SCOMPROGS” 

ZX 81 SPACE PACK 10 great IK adventures 
including space pilot, alien attack, invaders and 
voyages return + 16K invaders from C2,69. 

ZX 81 GAMES COMPENDIUM, top selling 
pack of 20shooting.driving,word/cardgamesall IK 
and amazing value at just C2.99. 

1 CLOCHBARAVE., MILNGAVIE. 
G62 7JW. 

(sae for details) (Canada $9/item) 


WAZyrTBD 

QUALITY PROGRAMS for ZX81 and ATOM 
wanted. Send S.A.E. for details to P. Bambridge, 
56 Ashford Crescent, Enfield, Middx. 30°h 
Royalties. 

URGENTLY REQUIRED BACK ISSUES of 

Electronics & Computing Nov. and Sept. 1981. 
Any reasonable price paid. Tel. Lowick Bridge 
201 . 

2716 EPROM PROGRAMMER OR DIAGRAM, 

and machine code program. System 15 6800 
based, and 6821 PIA. Can anybody Help! Help! 
Tel:(0734) 789014. 


ZX81 

Software Wanted 
30% Royalties Paid 

Send brief details to: 

PSS, 112 Oliver St., Coventry. 


ATOM SOFTWARE 

TURTLE TALK — A new language for Atom. 
Ideal for children and newcomers to program¬ 
ming. Teaches structure of design, and 
geometry also! Needs 12K RAM and F.P. ROM. 
£18 for Eprom, cassette and documentation, or 
S.A.E. for details. M.J. Baker 5 Edinburgh Road, 
Hanwell, London W7 3JY. 

T199/4 ASSIBTAnrCF 
ADVICE, LISTS, DEBUGS, BESPOKE PRO¬ 
GRAMS FOR TI99/4. For details send S.A.E. 
Stephen Shaw. 10 Alstone Road, Stockport, 
Cheshire SK45AH. _ ^ 




Eleciroflics & 
CompiitiiiO ManilVy 



SPECIAL OFFER 
TO PRIVATE 
ADVERTISERS 

k First 10 words free - then 24p per word (subject to minimum 

W total of 20 words, i.e. minimum cost of £2.40). 

Please print block capitals 
one word per box 

SECTION HEADING 

Please insert this advertisement 
in the following editions of 

Electronics and Computing Monthly 

Name. 

Address. 

Tel: . 

P O r'h#='r|up No 

FREE 

FREE 

FREE 

FREE 

free 

FREE 

FREE 

FREE 

FREE 

FREE 















Cheques payable to 

ELECTRONICS AND 

COMPUTING MONTHLY 

67 HIGH STREET DAVENTRY 
NORTHANTS. 

Signed. . ... . . .. 



















1 FIRST 10 W< 

DRDSFREEPl 

LUS.WOR 

IDS at 24pper\ 

word. 

I NUMBER OF 1 

INSERTIONS. TOTAL. | 


70 — ELECTRONICS & COMPUTING 


MARCH 1982 


















































ZXHAKDWAKB 

2X81/2X80 (8K ROM) PLUS TWELVE 

FUNCTIONS! EPROM CARD f Pre-Program¬ 
med 2716 EPROM adds VERSATILITY to your 
ZX-Computer. Space to spare for future 
development or your own M/C Routines. Fits 
between Computer and any size RAM. 
TOOLKIT FUNCTIONS;- 
RENUMBER (GOTO & GOSUBs correctly 
Renumbered). FILL screen with any Character 
INSTANTLY. SIZE of your Program (BYTES). 
FREE Memory in BYTES. BLOCK-DELETEany 
section of your Program. FAST-DELETE from 
any point to the end. D-HEX Converts Decimal 
to Hexadecimal. HEX-D Hexadecimal to Deci¬ 
mal. M/LOAD Quick M/C Loading Routine. 
LIFE M/C version of Cell Generation. -1- MORE 
TO COME! Price £17.95 (inc p&p). ORME 
ELECTRONICS, 2 Barripper Road. CAM¬ 
BORNE, Cornwall. 

2X80/81 TOPPIX GRAPHICS UPDATE. 

Detailed D.I.Y. information £2 plus S.A.E.ZX81 
Programs S.A.E. for list. N.J. Petry, 3 Lester 
Drive, Worle,W.S.M. BS22 0NG. 

ZXTEXT16K 

2X81 TELETEXT PROGRAM (20 Pages). 
Similar to Ceefax and Oracle. Fill the pages with 
anything; graphics allowed as well as text. 
Cassette £2. Details (S.A.E.) 17 Torry Drive, 
Alva. Scotland FK12 5NQ. 

FBOORAMMIKrO 
SERIOUS 2X81 (16K) ACCOUNTS PRO¬ 
GRAMS. 2 programs in one package. Ideal 
domestic/small business use. Continuously 
updated, date stamped statements. Complete 
documentation, 5 pages. "Self Teach Programs”. 
Short programs to help you construct your own 
programs, including:- Setting up Arrays, 
sorting, searching, counting, decision making 
tests, error messages, look up tables and menu 
driving with simple flowcharts for all the above, 
full documentation. £1 each or both for £1.80 
plus 4” X 9" min. s.a.e. Established customers 
£0.80 for "Self Teach Programs” J. Aitken, 51 
Whitcliffe Lane, Ripon, Yorks. Tel; Ripon 2121. 
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ZX81 


ACCESS TO THE OUTSIDE WORLD 


OWNERS 


Using our programmable INPUT/OUTPUT 
controller based on the Z80A PIO you can use 
upto 16 programmable input/output lines, all 
TT.L. compatible. Control of the port is 
carried out from within programmes givi ng a 
whole new dimension of uses for your ZX81 
computer. The port can be used WITH or 
WITHOUT the 16K RAM PACK & PRINTER. 
Available in kit form or assembled, and comes 
complete with instructions, a pack of software 
notes. & circuit ideas. 
f\f\ in kit form £13.99 assembled (add 50p postage 
& packing + 15% VAT). Snap on Analogue Card 
and Relay Board available shortly. Send S.A.E. and 35p for 
details. _ _^ 


THURNALL (ELECTRONIC) ENG. DEPT. E 
95 LIVERPOOL RD., CADISHEAD, MANCHESTER, 
M30 5BG. Tel: 061-775-4461 (24 hour) 



HILDERBAY LTD. 


PROFESSIONAL PROGRAMS FOR THE SINCLAIR ZX81 + 16K 
SOFTWARE DESIGNED FOR PEOPLE BY COMPUTER PROFESSIONALS 


THE HILOERBAY PAYROLL E25* 

• 1 to 30 emplovoas. Waakly. monthly, ate No tables needed. 
Very easy to use. 

• Payslips and summanes [Hinted. 

• All pay iBveii and numanc tax codes catered (or. All National 
Insurance contributions Including contracted-out). 

• ProvisKin lor pre- and post-tax changes tor any reason 
(o\/ertim8, bonus, etc.). 

• last-minute changes no problem. 

• Will also wqrlt backwards! (computa gross and deductions from 
not pay). 

• Possible to go back to manual calculations at any tima you 
don't depend on your computerl 

• Program maintained and updated by Hilderbay Ltd. Training not 
nacaasary. but can ba arranged. 

• Easily used by iha rron-spedelist. Routine payrol! quickly 
handled. Senior menagars can process senior staff saianes 
contidentiatty 

• Check your own payl 

• Will harrdie a payroll of five hundred empleyeos ID with 48K 
RAM pack! 

• The Intend Revenue does not ’approve' computer programs (we 
did esk). The Hilderbay payroll satistsctorily deals with the 21 
test cases of Inland Revenue systems unit note saries 6 number 
4 annex 8 


THE HILDERBAY STOCK CONTROL PACKAGE £25 

• Program t: up to 400 items in 16K; up to 2000 in 48K Item 
code St/tjr description, supplier coda, type code, stock leva!, re¬ 
order level, unit price. Prints lists by supplier, by type, of 
understocked items, or all items. 

• Program 11: up to 2500 items m 1 6K, 6000 items m 4SK 
Numerical code and stock level only. 

• Both programs are very fasti Locata. insert, delete an item a list 
of 2 700 in well under two sacondsi 


HILDERBAV CRITICAL PATH ANALYSIS (CPA) £16 

2X81 impiamontation of e powerful tool of modern management. 

Designed for practical use. but also suitable for learning about 

CPA. 


HILDERBAY FINANCIAL PACK I £8 

VA T: Given a mixture of bills with and without VAT at several 


rates, prints table of: prica, VAT. total, VAT rate. Diaplaysand 
prints running totals. 

Mortgage: How much longer will your mortgage taka to repay if 
you pay £25tess per month? (Theanswar may surprise you.) 

How much muet you pay pet month to repay in 15 yaara? How 
long to repay at £200 per month? How much of your latest want 
towards interest, and how much towards principi^ (the snawor 
will sfrock you)? Results given eithar tor UK Building Society or 
(different) bank loan. 

Loan: Catculstss one of the following in terms of the other three: 
principet. number of peymants, instalment interest. 

BUDGET£15 

The user sets up this program with any haedinga chosen. Ttie 
program then kaeps track of expenses under the vorioua heetttnga, 
end print details, it is possible (but not obligatory) to do this on a 
month-by-month basis for up to 1 yasr at a tlma. A budget can lie 
entered, end expenses compered with ft. Expenditure can lie 
graphed month-by-month. Ttie program is suitable for businesa 
use (keeping track of saverat accounts) and for homa expenses. 

HILDERBAY GAMES PACK I £8 

GoM: A rather difficult adventure. We guarantee tlrat you can get 

out With the treasure but we re not telling you howl 

PKk a Word: An unusual game of skill. Pley against the computer. 

picking words from the list until one of you gats a winning set of 

letters. 


• AH programs require 16K RAM pack. All prices include VAT, postage and packing. C.O.D. leash on delivery pay the postman) orders are 
accepted for a supplement of £2 per order. Urgent orders no problem. 

• All programs are supported by Hilderbay Ltd. we won't abandon you to your fate. Cassettes are produced with great care and are 
guaranteed. 

• Programs are designed for use by people who are not familiar with computers. 

• All programs are supplied with full documentation. Manuals for programs marked {*) can he bought separately {£2, refundable on program 
purchase). 

• Programs can be demonstrated (by appointment only). Further details available on request. 

• Memotechsdemonstrated and sold. Reliable 16K RAM pack 42 ibs 

• Software also supplied for mainframe computers, Hewlett-Packard 9845 and 85, vafious microcomputers. 

Hilderby software is sold by us and our authorised dealers. 

HILDERBAY LTD. (Founded 1979) 

8/10 Parkway, Regents Park, London NW1 7AA 
Telephone 01-485 1059 Telex 22870 


MARCH 1982 


ELECTRONICS & COMPUTING — 71 






















































. VAT. 

• 4 Mhz Z-80CPU • Dynamic RAM • 2K ROM • BASIC 
is provided • High Resolution Graphics • 9” High Focus 
Green Display • Upper and Lower Case • 80/40 
Characters x 25 line display • Electro Magnetic Cassette 
Deck included • ASCII Keyboard • Numeric Keypad • 
Sound Output • Built-in Clock and Music. 

Soon-Oiscs, Printers and other Accessories. 



WE ARE NOW STOCKING THE 
APPLE II AT REDUCED PRICES 

/ AUTOSTART 

EURO PLUS 
48K 

£649 

. VAT 

Getting Started APPLE II is faster, smaller, and more 
powerful than its predecessors. And if's more fun to use too 
because of built-in features like: 

• BASIC The Language that Makes Programming Fun. 

• High-Resolution Graphics fin a 54.000-Point Arrayl for 
Finely-Detailed Disploys. •Sound Capability that Brings 
Programs to Life. •Hand Controls lor Games and Other 
Human.Input Applications, •internal Memory Capacity of 
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per- 
foimance in a Srr>all Package. • Eight Accessory Expansion 
Slots to let the System Grow With Yotjr Needs. 

You don’t need to he an expert lo enjoy APPLE II. If is e 
complete, reedy-to-ruii computer. Just conned it to a video 
display and start usirtg prograrns (or wnting youi own) the 
first day. You'll firtd that its tutorial mitnuals help you make it 
your own personal problem solver. 


THE NEW a 
^EXCITING 

TRS80 
MODEL 
III 



The Radio Shack TRS SO''''''' Model III is a ROM-based 

computer system coosistirrg of: 

• A f2-inch screen to display results and other information 

• A 65-key console keyboard for inputting programs and data 
to tha Computer DA 2-80 Microprocessor, the "brains" of 
the system •A Real Tinie Clock •Read Only Memory 
(ROM) containing the Model III BASIC Language (fully 
compatible with most Model I BASIC programs! •Random 
Access Memory (RAM) for storage of programs and data 
while the Computer is on (amount is expandable from "16K" 
to ''48K", optional extra) •A Cassette Interface for long-term 
storage of programs and data (requires a separate cassette 
recorder, optional/extral • A Printer Interface for hard-copy 
output of programs and data [requires a separate line printer, 
optional/extra) •Expansion area for upgrading to a disk 
based system (optional.'extra) •Expansion area for an RS 
232-C serial communicatiorts interface loptional/oxtral 

All these components are contained in a single moulded case, 
and all are powered via one power cord. 

Disc Drives Kit virilh 2x40 Track Drives £599 + VAT 
Disc Drives Kit with 2x80 Track Drives £729 -r VAT 
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MICROLINE 80 £289 vat 

• 80 cps Uni-dlrectionsl • Small si/e; 342 (W) x 254 ID! x 
108 (H) mm. • 180 Characters, 96 ASCII and 64grephlcs #3 
Cheractor sizes: 40, 80 or 132 chers/line • Friction 
end Pin Feed • Low neise: 65 dB • Low weight: 6.5 kg 

MICROLINE 82 £449 vat 

• 80 cps Bl-direclional logic seeking •Small size: 360 IW) 
X 328(01 X 130(H) mm, • IBOcherecters, 96 ASCII and 64 
graphics, with 10 National character-set Variants. #4 
Character sizes: 40. 66, 80 or 132 chars'line. •Built-in 
parallel and serial interfaces. • Friction and Pin Feed 

• Low noise; 65<1B •Low weight; 8kg 

MICROLINE 83 £649 vat 

• 120 cps bi directional logic seeking • 136 column printing 
on up lo Ibin lorms • Small size: 512 IW) x 328 (D) x 130 
(H) mm. • 160 characters, 96 ASCII and 64 graphics with 10 
National character set vartarits *3 Character spaongs: 5,10 
and 16.5 Chars/in. •Built-in parallel and serial Interfaces 

• Friction and Pin Feed •Low noise 65dB •Low 
weight: 13 kg 


CENTRONICS 
DOT MATRIX 
PRINTERS 





737 £369 

. VAT 

739 £469 

. VAT 

Standard Featuraa 

• Proportional Spacing • Right Margin Justification • 3 
way paper handling • Upper and lower case • True 
Deecenders • Bi-directional Paper Mode • Underlining 
capability • Condensed/Expanded Print • Sub Scripts and 
Super Scripts • Pin end Friction Feed • 60/132 Column 

739 as above with spsefoi feature of 
Dot Resolution Graphics. 



HITACHI 
PROFESSIONAL 
MONITORS 

- £429 £99.96) 
12"-£499 £149 /vat 

• Rallablllty Solid stats circuitry ustrig an 1C and silicon 
transistors ensures high reliability. • BOO Unas horixontal 
resolution Horizontal resolution in excess of 500 lines is 
achieved in picture center. • Stable pkitura Even played 
back pictures of VTR can be displayed without jittering. 

• Looping video Input Video input can be looped through 
with built in termination switch. • External sync opera¬ 
tion (available as option for U and C typos) • Compact 
conatructlon Two monitors are mountable side by aide in a 

standard 19-tnch rack. 


YOUR ZX80 IS 
NOW NO LONGER 
REDUNDANT 

Upgrade your ZXBO to the full animated graphics of 
the 2X81. (No screen flicker). 

FOR ONLY £12.95 * VAT IN KIT FORM 
VVorks only in conjurtetion with NEW 8K ROM froni 
Sinclair (Not Included). 


Ideal for small businesses, schools, colleges, homes, eic. 
Suitable for the experienced, inexperienced, hobbyist, 
teacher, etc. 



NOW INCLUDED: Sound, Upper and lower case. Extended 
BASIC and Machine Code enabling the Writing and 
Execution of Machine Codes Programming direct from 
Keyboard. 

16K RAM 12K Microsoft BASIC 
Extensive Software Range. 

Self-Contained PSU UHF Modulator Cassette. External 
Cassette Imerface. Simply plugs into TV or Monitor. 
Complete and Ready to Go. Display is 6 lines by 32 or 64 
Characters Switctiable. 3 Mannuals included. Users Gu'tde, 
Beginners Programming and BASIC Reference Mannuat. 
BASIC Program Tape Suppliad, Pixel Graphics, 



£299 • VAT 

The NEW GENIE II an ideal Business Machine. 13K 
Microsoft BASIC in ROM. 71 Kuyboartl. Nurneric Keypad, 
Upper Et Lower Case. Standard Flashing Cursor. Cassette 
Interface 16K RAM Expanded externally to 48K, 


GENIE I £r 11 EXPANSION UNIT 
WITH 32K RAM £199 vat 

PARALLEL PRINTER INTERFACE CARD 
£36.00 !■ VAT 


DISK 





Bytes 


• TEAC FD-50A has 40 tracks giving 
unformatted single density capacity. 

• The FD 50A can bo used in double density recording 
mode. 

• The FD-60A is Shiigart SA4(X) interface compatible. 

• Directly compatible with Tandy TRS80 expansion 
interface. 

• Also interfaces with Video Genie, SWTP, TRS80, 
North Star Horizon, Superbrain. Nascom. etc, etc. 

• Address solectlon for Daisy chaining up to 4 Disks. 

• Disks plus power supply housed in an attractive grey 
case. 

40 TRACK ^ 

Single roW + wat 

Disk Drive '"VAI 


Double 
Disk Drive 


-VAT 


77 TRACK 

|"ft,,,£299.vAT 


gfrL,,£499.VAT 



Delivery is added at cosf. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order 
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 

I gpT.T pT ^ : W ^! ICREDIT FACILITIES ARRANGED send S A E 


14 Station ftoad, ^ew Barnei, Hertfordshire, EN5 IQW (Close to New Barnet BR Station 
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex; 298755 TELCOM G 

OPEN (BARNET1 10am - 7pm — Monday to Saturday 


for application form. 

Moorgate Line}. 


Largest D/scounf 
Persona/ Compuier Slores ' 


NEW WEST END BHOWROOM 


311 Edgware Road, London W5. Telephone: 01-262 0387 

OPEN (LONDON) — 10am - 6pm — Monday to Saturday 

^ IRELAND; 19 Herbert Street. Dublin 2 Telephone Dublin 604165 


TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 

01-449 6596 
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* BRANDLEADING ELECTRONICS 

OW AVAILABLE IN KIT FORM 


SX1000 

Electronic Ignition 

• Inductive Discharge 

• Extended coil energy 
storage circuit 

• Contact breaker driven 

• Three position changeoverswitch 

• Over 65 components to assemble 

• Patented clip-to coil fitting 

• Fits all 12v neg earth vehicles 

/ 


MAGIDICE 

Electronic Dice 


• Not an auto item but great fun 
for the family 

• Total random selection 

• Triggered by waving of fiand 
over dice 

• Bleeps and flashes during a 4 second | 
tumble sequence 

• Throw displayed for 10 seconds 

• Auto display of last throw 1 second m 5 ‘ 

• Muting and Off switch on base 

• Hours of continuous use from PP7 battery 

• Over 100 components to assemble 


SX2000 

Electronic Ignition 

• The brandleading system 
on the market today 

• Unique Reactive Discharge 

• Combined inductive and 
Capacitive Discharge 

• Contact breaker driven 

• Three position changeover switch 

• Over 130 components to assemble 

• Patented ciipdo-coil fitting 

• Fits all 12v neg. earth vehicles 


AT-80 

Electronic Car Security System 

• Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape, CB equipment 

• programmable personal code entry system 

• Armed and disarmed from outside vehicle using a special 
magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen • Fits ail 12V neg earth \ 


TX2002 

Electronic Ignition 

• The ultimate system • Switchabie 
contactless. • Three position switch with 

Auxiliary back-up inductive circuit 
I Reactive Discharge. Combined capacitive 
and inductive. • Extended coil energy storage 
circuit. • Magnetic contactless distributor trigger- 
head. • Distributor triggerhead adaptors included 
• Can also be triggered by existing contact breakers. 
• Die cast waterproof case with clip-to-coil fitting • Fits 
majority of 4 and 6 cylinder 12v neg. earth vehicle 

• Over 150 components to assemble 


VOYAGER Car Drive Computer 

• A most sophisticated accessory. • Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd, • Affords 12 functions centred 
on Fuel, Speed, Distance and Time. • Visual and Audible alarms 
warning of Excess Speed, Frost/ice, Lights-ieft-on, • Facility to 
operate LOG and TRIP functions independently or synchronously. 

• Large 10mm high 400ft-L fluorescent display with auto 
intensity. • Unique speed and fuel transducers givina a 
programmed accuracy of f or 1%. • Large LOG & TRIP 
memories. 2,000 miles. 180 gallons. 100 hours. • Full Imperial 
and Metric calibrations. • 0ver300 components to assemble 
A real challenge for the electronics enthusiast) 


Over 250 components to assemble 


1 vehicles 


All E DA-SPARK RITE products and desiip'is are (Lilly covered by ono or more World Patents 


EDA SPARKRITE LIMITED 82 Bath street, Walsall, West Midlands, WS1 3DE England. Tel: (0922) 61479 



SELF 

ASSEMBLY 

KIT 

READY 

BUILT 

UNITS 

SX 1000 

£12.95 

£25.90 

SX 2000 

£19.95 

£39.90 

TX 2002 

£29.95 

£59.90 

AT. 80 

£29.95 

£59.90 

VOYAGER 

£59.95 

£119.90 

MAGIDICE 

£ 9.95 

£19.90 


NAME 
ADDRESS. 


ECM3 


■ PRICES ll\IC.VATPOSTAGE& PACKING SEf 


1 ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR 

£_KIT REF ___ 

CHEQUE NO.____ 

24 hr. Answerphone 

PHONE YOURORDERWITHACCESS/BARCLAYCARD 
SEND ONLY SAE IF BROCHURE IS REQUIRED 
Allow 28 days for delivery_ 


CUTOUTTHE COUPON NOW! 














































Sharp bringyoutheMZSOB. 

A machine that offers you functions 
previously only associated with more 
powerful, more expensive computers; that 

S ou versatility to handle a huge range 
ware and hardware applications in 
scientific, business and personal use. 

The MZ80B opens up a new world of 
graphic display potential, moreflexibledata 
storage and retrieval, and ease of operation. 

Here is the computer from the future. 
Available today. 

stunning Graphic Dispiny. 

Seeing is believing. The large-screen, 
high-focus, green-face display 
incorporated in the MZ80B gives you high- 
resolution graphics of 320 x 200 dots. 

An additional graphic RAM can be 
added which allows another 320 x 200 dot 
resolution pattern to be displayed. 

This dual high-resolution graphic 
ability is^especially useful for simulating and 
displaying a dynamic picture. It can display 
40 characters x 25 lines or 80 characters x 25 
lines via software switching. 

in addition there are facilities for full, 
on-screen editing, reverse video, partial 
scrolling and a full range of graphic sym bols. 

Choracter and Graphic Printen 

This fast, quiet printer will reproduce 
yourgraphic displays and, of course, print¬ 
out upper and lower case letters and 
symbols. A tractor/friction feed version is 
also available. 

Data Storage/rctrieual. 

The MZ80B has a remarkable 
memory. 64K of RAM. And that constitutes 
all the memory area, giving flexible storage 
of any computer language and its software. 
The cassette deck is electromagnetically- 
controlled, with a data transfer speed of 
18Q0 bits/sec combined with a unique 


programme search 
facility to m^e data storage 
and retrieval super-fast 




A typewriter-style k^board 
incorporates characters and symbols plus a 
numeric key-pad and ten user-definable 
keys for fast and simple operation. 

BASIC is, of course, provided with 
Z-80 Assembler Packages, PASCAL and a 
BASIC compiler. 

Floppy Dish Driue. 

A twin Floppy Disk Drive unit can be 
added which wifi give you 560 bytes of 
storage on double-sided, double-density 
disks. 


Interfaces 

RS-232C and IEEE Interfaces are 
available from January 1982 allowing the 
MZ80B to communicate with scientific 
instruments and other peripherals. 

cp/m*z2 

CP/M’^ is also available making a 
wide range of packages immediate^ avail¬ 
able including wordprocessing financial 
modelling, data base management to 
mention but a few. CP/M* also increases 
the disk capacity to 680K. 

(CP/M* is a Trade Mark of Digital Research Ltd), 


^,iuid^tnemaat 


SHARP ELECTRONICS (UK) U D.. COMPUTER DIVISION, 
SHARP HOUSE. THORP RD., N EWTON HEATH, 
MANCHESTER M109BE. TELEPHONE; 061-205 2333. 


Comprehensiue Oocumentotion. 

Each MZ80B comes complete with a 
full set of documentation incluaing an 
owners' manual givingfull circuit diagrams, 
a monitor reference manual and 
programming manuals. 


Name 

Address 


To; Sharp Electronics (UK) Ltd., ComputerDivision, 
Sharp House, Thorp Road, Newton Heath, 

I ManchesterM109BE.Telephone061-2052333. I 
I ECM 3/82 _ _ ___ J 
























